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1.  INTRODUCTION 

1.1.  SCOPE  OF  THE  THESIS 

The  earth  is  becoming  a  very  crowded  place.  Human  beings  are  heavily  populating  the 
world  as  evidenced  by  our  1994  population  of  over  5.6  billion.  This  is  particularly  alarming  in 
that  the  1980  population  was  under  4.5  billion;  and  the  2010  projection  is  over  7  billion  [1].  As  a 
result,  the  planet's  resources  are  being  depleted  at  an  astounding  rate.  Because  we  cannot  use 
most  resources  at  one-hundred  percent  efficiency,  an  additional  problem  is  created  ~  pollution. 

We  pollute  all  media;  air,  water,  and  soil.  Damage  often  occurs  to  such  an  extent  that 
the  media  in  a  polluted  area  can  become  unavailable  for  some  users  for  years.  We  attempt  to 
preserve  these  resources  by  passing  laws  such  as  the  Resource  Conservation  and  Recovery  Act 
of  1976  (RCRA)  and  the  Comprehensive  Environmental  Response,  Compensation  and  Liability 
Act  of  1980  (CERCLA,  or  more  commonly  known  as  “Superfund”).  RCRA  was  created  to 
regulate  current  practices  and  CERCLA  to  facilitate  the  cleanup  of  our  past  indiscretions. 

New  or  improved  technologies  to  aid  in  cleanup  have  and  are  being  developed  today  at 
a  faster  rate  than  ever  before.  One  such  technology  is  portable  gas  chromatography,  the  focus 
of  this  thesis. 

The  present  project  uses  portable  gas  chromatography  to  conduct  a  soil  gas  survey  of 
the  Rose-Hulman  Institute  of  Technology  campus  in  Terre  Haute,  Indiana.  The  survey  was 
designed  to  detect  man-made  volatile  organic  compounds  (VOCs)  that  might  be  found  in  the 
area.  The  research  also  includes  information  on  liability  issues,  remediation  options,  and 


associated  costs. 
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1.2.  STATEMENT  OF  PROBLEM 

The  potable  water  supply  in  the  United  States  is  approximately  81%  surface  water  and 
19%  groundwater  [2:  146].  During  periods  of  drought  surface  water  is  solely  supplied  by 
groundwater.  With  these  facts  in  mind,  it  is  important  to  protect  the  groundwater  and  to 
remediate  any  contaminants  that  might  pose  a  threat  to  the  groundwater  supply. 

Many  methods,  termed  best  management  practices,  or  BMPs,  are  available  to 
accomplish  this  end.  One  particularly  effective  BMP,  the  soil  gas  survey,  is  a  method  by  which 
the  engineer  can  monitor  and  locate  contaminated  areas. 

The  Rose-Hulman  Institute  of  Technology  campus  was  used  as  a  site  to  develop  and 
demonstrate  a  soil  gas  surveying  methodology.  Prior  to  being  the  grounds  for  an  academic 
institution,  the  campus  was  a  working  farm.  It  is  possible  there  might  have  been  contamination 
from  the  old  farming  operation. 

Additionally,  the  campus  has  a  gas  station  on  its  southeast  border.  Though  the  station 
appears  to  comply  with  all  state  and  national  regulations,  it  was  constructed  on  the  exact  site  as 
a  previous  station.  It  is  possible  that  there  was  contamination  from  one  of  the  in-ground  fuel 
tanks.  Contamination  could  have  occurred  during  the  operation,  excavation,  or  installment  of  the 
old  or  new  tanks.  The  campus  also  conducts  physical  plant  operations  that  involve  an  above 
ground  fuel  tank,  the  use  of  solvents,  and  the  use  of  other  petroleum  products,  all  possible 
sources  of  contamination.  The  campus  has  a  chemical  storage  facility  for  use  by  the  Chemistry 
and  Chemical  Engineering  Departments.  Though  the  likelihood  for  contamination  from  that 
source  is  low  due  to  excellent  management  practices,  it  is,  nonetheless,  a  concern  since  volatile 
organic  compounds  are  stored  there.  Finally,  the  institute  hosts  a  huge  bonfire  each  year  in 
celebration  of  homecoming.  Materials  used  for  this  event  include  old  railroad  ties  and  pallets 
from  local  companies  who  often  use  solvents  in  their  industrial  processes.  These  could  pose  a 
contamination  threat. 

A  soil  gas  survey  on  the  Rose-Hulman  campus  can  identify  the  possibility  of 
contamination  to  the  local  soil  and  groundwater  supply. 
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1.3.  GAS  CHROMATOGRAPHY 

A  gas  chromatograph  is  an  instrument  used  to  identify  compounds  in  a  gaseous  state. 
The  gas  chromatograph  allows  for  the  input  of  a  sample  through  an  inlet  port  (pumped  stream  or 
syringe  injection)  into  a  carrier  gas  (pure  air,  hydrogen,  helium,  or  nitrogen)  which  transports  the 
substance  through  the  instrument.  The  sample  then  passes  through  a  length  of  glass,  metal,  or 
teflon  tubing.  This  tubing,  known  as  the  column,  is  where  the  subcomponents  separate  by 
distinct  time  increments  due  to  varying  retention  times  in  the  column.  The  sample  then  passes 
through  a  chemical  or  physical  detection  device  where  the  response  of  the  detector  is  fed  into  a 
recorder.  Components  of  the  sample  are  identified  by  matching  retention  times  with  known 
substances.  Finally,  the  sample  exits  the  system  (see  Figure  1-1). 

1.3.1.  Sample  Injection 

Two  methods  exist  to  introduce  samples  into  the  gas  chromatograph: 

1 .  Loop  injection  -  the  method  where  the  analyst  allows  the  gas  chromatograph 
to  pump  samples  into  itself.  This  is  a  particularly  useful  method  when  numerous  samples  are 
required  to  be  analyzed  at  a  particular  site.  Examples  where  this  might  be  most  useful  are  air 
monitoring  or  soil  gas  monitoring  at  a  fixed  location,  and; 

2.  Syringe  injection  -  the  method  where  the  analyst  uses  a  gas  tight  syringe  to 
capture  and  inject  a  sample  into  the  gas  chromatograph.  This  is  particularly  useful  when 
conducting  small  numbers  of  samples  at  multiple  sites,  as  is  the  case  in  soil  gas  surveying. 
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Figure  1-1 

Gas  Chromatograph  Block  Diagram  [3;  186] 


1.3.2.  Column  Types 

Two  general  types  of  columns  exist: 

1.  Unpacked  columns  ~  a  column  constructed  strictly  of  tubing  where  the 
physical  properties  of  the  substances  in  the  sample  and  their  interaction  with  the  tubing  walls 
cause  their  separation  into  different  time  intervals,  and; 

2.  Packed  columns  ~  a  column  where  the  tubing  has  been  packed  with  an  inert 
material,  fiberglass  as  an  example,  impregnated  with  a  nonvolatile  liquid,  silicone  oil  or 
polyethylene  glycol  as  examples,  to  aid  in  distinguishing  between  compounds  that  show  little  or 
no  difference  in  retention  times  in  an  unpacked  column.  For  instance,  m  and  p  xylenes  are 
indistinguishable  in  an  unpacked  column,  but  may  be  identified  separately  with  a  special  packed 
column). 
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1.3.3.  Retention  Time 

Retention  volume  (Vr),  (the  volume  of  gas  required  to  carry  a  component  through  a 
column)  is  related  to  retention  time  (tp),  by 

Vr  =  tpFc 

where  Fc  is  the  volume  flow  rate  of  the  gas  at  the  outlet.  This  can  also  be  corrected  for  average 
pressure  in  the  column  as  follows 

Vr°  =  jtRFc 

where 

j  =  3[(Pi/po)'-1]/2[(p/Po)'-1] 

and  Pi  and  Po  are  the  gas  pressures  at  the  inlet  and  outlet  of  the  column  respectively. 

The  retardation  factor  (Rr)  is  the  rate  of  movement  of  a  component  peak  in  the  column 
compared  with  the  rate  of  movement  of  the  carrier  gas.  For  a  column  length  I 

Rp  =  l/tp  /  l/to  =  tp/to 

where  to  is  the  retention  time  of  the  carrier  gas  [4:  806]. 

1.3.4.  Oven 

The  oven  is  the  component  that  raises  and  maintains  the  temperature  of  the  column  at 
or  above  ambient  so  that  the  reaction  will  be  steady  state.  Set  temperatures  vary  depending  on 
ambient  temperatures,  capability  of  the  gas  chromatograph,  and  requirements  to  differentiate 
between  different  compounds.  Higher  temperatures  lower  retention  times  leaving  less  time 
between  peaks.  High  temperatures  may  be  desirable  to  speed  up  analysis  time,  or  undesirable  if 
peaks  are  close  to  one  another  in  time  sequence  causing  overlap  of  peaks. 

1.3.5  Detection  Devices 

Many  types  of  detection  devices  are  used  to  record  the  presence  of  compounds  in  a 
given  sample  using  chemical  or  physical  properties  of  the  compounds.  These  include: 

1.  Electron  Capture  Detectors  --  Electron  capture  detectors  measure  how  well 
compounds  with  halogen  atoms  or  polar  functional  groups  accept  beta  particles  (electrons)  from 
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a  radioactive  source  such  as  tritium.  This  technique  is  particuiarly  useful  in  identifying 
pesticides,  trihalomethanes,  and  chlorinated  solvents; 

2.  Thermal  Conductivity  Detectors  -  Thermal  conductivity  detectors  measure  a 
compound’s  ability  to  carry  heat  away  from  a  wire  heat  source.  As  a  sample  passes  the  heat 
source,  the  temperature  changes.  This  results  in  a  change  in  resistance  in  the  wire,  thus  a 
change  in  electrical  response  that  is  then  recorded.  This  method  is  particularly  useful  in 
measuring  the  gases  produced  during  anaerobic  digestion  such  as  methane; 

3.  Flame  Ionization  Detectors  --  Flame  ionization  detectors  measure  the  ability 
of  a  compound  to  conduct  an  electrical  charge  after  being  burned.  As  a  compound  bums,  it 
releases  ions  and  electrons.  An  electric  current  passes  through  the  particles  and  the  ability  of 
the  material  to  conduct  the  charge  is  measured.  This  method  is  particularly  useful  in  detecting 
organic  acids  and  hydrocarbons,  and; 

4.  Photoionization  Detectors  --  Photoionization  detectors,  similar  to  flame 
ionization,  also  measure  a  compound’s  ability  to  conduct  an  electrical  charge.  However,  it  uses 
photons  from  ultra  violet  light  (105  to  150  nm  range)[5:  428]  to  ionize  the  compounds. 

1.3.6.  Chromatograms 

The  output  from  a  gas  chromatograph  is  a  chromatogram.  The  chromatogram  is  a  plot 
of  the  electrical  response  of  the  sample  overtime.  A  typical  chromatogram  is  pictured  in  Figure 
1-2. 


1.3.7.  Determination  of  Contaminant  Concentration 

The  analyst  uses  the  chromatogram  to  determine  the  concentration  of  material  by 
comparing  the  area  of  the  peak  (in  electric  potential  multiplied  by  the  elapsed  time  such  as  an 
area  of  mVs)  with  the  area  produced  by  a  known  concentration  of  compound. 


Figure  1-2 


Sample  Chromatogram 

(Each  numbered  peak  corresponds  to  a  different  compound  in  the  sample) 


1.4.  SOIL  GAS  SURVEYS 

A  soil  gas  survey  is  a  systematic  method  of  sampling,  analyzing,  and  interpretation  of 
soil  gases  under  a  site  [9:  86],  The  surveys  are  designed  to  include  sampling  of  all  areas  of 
interest.  Areas  of  interest  are  defined  as  locations  where  there  is  good  cause  to  believe  that 
surface  and/or  subsurface  contamination  may  exist  such  as  known  spill  areas,  underground 
storage  tank  locations,  past  or  present  areas  where  target  contaminants  were  used,  etc. 

1.4.1.  Soil  Gas 

All  soils  contain  intergranular  voids  that  are  either  filled  with  fluid  or  gas.  This  gas  in 


these  voids  is  the  soil  gas. 
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1 .4.2.  Site  Coverage 

Equal  coverage  can  be  assigned  by  laying  out  the  sample  sites  on  a  uniform  grid. 
Enough  samples  must  be  taken  in  areas  of  known  contamination  to  ensure  sufficient  detail  for 
mapping  purposes.  For  instance,  the  grid  around  a  small  building  or  small  area  of  concentration 
(say  10,000  ft^)  might  be  in  10ft  increments  and  offset  between  rows.  A  medium  sized  site 
(larger  than  a  small  site  but  no  larger  than  3  acres)  might  be  in  15yd  increments  and  again  offset 
between  rows.  The  most  important  point  is  that  the  number  of  samples  must  be  representative 
of  the  area  being  surveyed  and  requires  some  engineering  judgment  to  be  utilized.  See  Figure 
1-3. 
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Figure  1-3 

Example  Site  Coverage  Map 

(Note:  alpha  numeric  designations  represent  sample  collection  sites) 
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1.4.3.  Sampling  Methods 

The  two  basic  methods  of  sampling  are: 

1.  Active  sampling  -  Active  sampling  is  accomplished  by  drawing  an  instant 
sample  for  analysis.  In  active  methods,  shallow  driven  probes  (3  -  6  feet)  are  used  to  enable  the 
pumping  of  gas  directly  into  an  analysis  device.  A  sample  collection  depth  of  at  least  4  feet 
avoids  surface  desorption  and  microbial  degradation  [10],  Alternately,  samples  may  be  pumped 
into  a  storage  bag  or  stainless  steel  or  glass  container  for  analysis  at  a  later  time  [1 1 :  79],  The 
advantages  of  this  method  are  immediate  results,  little  site  disturbance,  and  small  sample 
degradation  because  little  time  is  lost  between  sampling  and  analysis.  The  disadvantage  is  that 
the  analyst  must  remain  on  site  during  the  entire  sampling  period;  and 

2.  Passive  sampling  -  Passive  sampling  is  accomplished  by  using  devices  to 
accumulate  gases  over  a  period  of  time  prior  to  analysis.  In  this  method  devices  are  buried  in 
the  ground  and  retrieved  later  for  analysis.  The  advantage  of  this  method  is  that  there  is  no 
requirement  for  the  analyst  to  remain  constantly  at  the  site.  The  disadvantage  of  this  method  is 
the  requirement  for  much  more  site  disturbance  than  active  sampling  due  to  size  of  the  sample 
accumulator.  In  addition;  the  concentrations  of  compounds  that  volatize  quickly  may  be 
negatively  affected  by  the  long  analysis  turnaround  time  required. 

1.4.4.  Analysis 

Analysis  includes  methods  such  as  detector  tubes  and  gas  chromatography.  Detector 
tubes  are  hand-held,  semiquantitative,  glass  devices  that  change  color  in  the  presence  of  the 
target  compound.  These  tubes  are  available  for  over  200  compounds  at  a  variety  of 
concentration  ranges  [12].  Though  simple  to  use,  they  do  not  produce  high  quantitative 
accuracy.  Portable  gas  chromatographs  can  provide  high  quantitative  accuracy,  contamination 
identification,  and  rapid  response. 
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1.5.  OBJECTIVE 

The  objective  of  this  research  was  to  conduct  a  soil  gas  survey  of  the  Rose-Hulman 
Institute  of  Technology  campus  (see  Figure  1-4)  using  portable  gas  chromatography  in  order  to 
identify  areas  of  volatile  organic  compound  contamination.  Areas  on  campus  that  were  most 
likely  to  have  contamination  of  this  type  were  selected  for  sampling.  Compounds  that  are 
commonly  found  at  Superfund  sites  (Table  1-1)  and  in  gasoline  that  are  easily  detectable  by  gas 
chromatography  were  selected.  The  list  includes  benzene,  toluene,  ethylbenzene,  m,  o,  and  p  - 
xylenes  (using  the  first  letter  of  these  compounds  produces  the  acronym  “BTEX”), 
trichloroethylene,  and  tetrachloroethylene.  This  research  was  to  be  followed  up  by: 

•  detailed  concentration  maps  of  contaminated  areas  (if  nessesary), 

•  a  discussion  of  liability  issues, 

•  a  discussion  of  remediation  options, 

•  an  estimated  cost  of  the  cleanup  (if  nessesary),  and 

•  conclusions  and  recommendations. 


Table  1-1 

Most  Frequently  Identified  Substances  Detectable 
by  Soil-Gas  Sampling  at  546  Superfund  Sites  [8:  741] 


Compound 

Percent  of  Sites 

Trichloroethylene 

33 

Toluene 

28 

Benzene 

26 

Chloroform 

20 

T  etrachloroethylene 

16 

1 ,1 ,1-Trichloroethane 

14 

Ethylbenzene 

13 

Xylenes 

13 

Methylene  Chloride 

12 

trans-1 ,2-Dichloroethylene 

11 
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2.  SAMPLE  COLLECTION  PROCEDURE 

The  U.S.  Environmental  Protection  Agency  Standard  Operating  Procedure  #2149  (Soil 
Gas  Sampling)  was  used  as  the  base  document  for  this  procedure.  The  procedure  was  modified 
based  on  suggestions  received  from  Dr.  Thomas  M.  Spittler,  Director,  U.S.  Environmental 
Protection  Agency  Region  I  Laboratory  [10]. 


2.1.  METHOD  SUMMARY 

2.1.1.  General  Sampling  (see  Figure  2-1) 

A  3/8  -  inch  diameter  hole  is  driven  into  the  ground  to  a  depth  of  4  feet  using  a  slam  bar 
(see  Figure  2-2  and  2-3).  A  1/4  -  inch  outside  diameter  (O.D.)  stainless  steel  probe  is  inserted 
into  the  vacated  hole.  The  hole  is  then  sealed  at  the  top  around  the  probe  using  modeling  clay 
(see  Figure  2-4).  The  gas  contained  in  the  interstitial  spaces  of  the  soil  is  sampled  by  pulling  the 
gas  through  the  probe  with  a  commercial  air  sampling  pump.  Prior  to  the  gas  reaching  the 
pump,  a  sample  is  withdrawn  from  the  stream  with  a  gas  microsyringe.  The  sample  is  then 
injected  immediately  into  a  Photovac  lOSplus  portable  gas  chromatograph  for  immediate 
analysis. 

2.1.2.  Vacuum  Air  Sampling 

No  commercial  air  sampling  pumps  were  available  for  this  project,  so  a  vacuum  was 
used  instead.  The  vacuum  is  a  Wangenstein  Suction  System  by  Phelan  Manufacturing 
Corporation  of  Minneapolis,  Minnesota  (see  Figure  2-5).  The  vacuum  is  a  hand  operated 
apparatus  capable  of  approximately  20  inches  of  mercury.  Air  is  evacuated  by  using  the  hand 
pump  and  flow  into  the  container  is  controlled  with  an  adjustable  air  flow  meter.  The  adjustable 
air  flow  meter  has  a  range  of  flow  from  0  to  2.5  cubic  feet  per  hour  (1180  cubic  centimeters  per 
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minute).  Though  the  vacuum  was  designed  for  hospital  use,  it  performs  well  for  soil  gas 
sampling. 


Figure  2-1 


Sample  Collection  Schematic 


Slide  Hammer  Plate  (hollowed  out  so  slide  hammer  will  not  slip  off) 


W  Handle 


'  End  of  bar  is  threaded  into  handle  (this  may  be  unscrewed  -  by  using  a 
coupling,  additional  bars  may  be  screwed  together  to  sample  at  greater 
depths) 


TOP  VIEW 


5  foot  Bar 


Not  to  Scale 


Pointed  End 


Slam  Bar 
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Figure  2-3 


Slam  Bar  Driven  into  the  Ground 


Figure  2-4 


Emplaced  Probe 
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Figure  2-5 

Sample  Vacuum  System 


2.2.  SAMPLE  PRESERVATION,  CONTAINERS,  HANDLING,  AND  STORAGE 

Since  the  sample  is  drawn  directly  from  the  gas  stream  with  a  syringe  and  immediately 
injected  into  the  gas  chromatograph,  no  preservation,  containers,  handling,  or  storage  should  be 
necessary.  If,  however,  a  sample  is  to  be  taken  for  further  analysis,  see  section  3.3  in  U.S. 
Environmental  Protection  Agency  Standard  Operating  Procedure  #2149.  Examples  of  storage 
devices  include  Tedlar  bags,  Tenax  tubes,  and  Summa  canisters. 
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2.3.  INTERFERENCES  AND  POTENTIAL  PROBLEMS 

2.3.1.  Site  Geology 

Certain  site  geological  features  create  soil  gas  sampling  difficulties.  A  high  water  table 
may  contaminate  samples  with  water.  Water  cannot  be  introduced  into  the  gas  chromatograph. 
An  impermeable  layer  (clay  or  slag)  between  the  end  of  the  sampling  probe  and  the  area  of 
contamination  may  produce  false  contaminant  concentrations.  Insufficient  porosity  in  the  soil 
may  make  it  difficult  to  establish  a  continuous  stream  for  sampling. 

2.3.2.  Probe  Clogging 

The  probe  should  have  a  removable  wire  placed  within  it  so  the  wire  may  be  used,  if 
necessary,  to  unclog  the  end  of  the  probe  if  it  becomes  clogged  with  soil  during  placement. 

2.3.3.  Underground  Utilities 

The  study  of  underground  utility  maps  is  required  prior  to  emplacing  holes  to  avoid 
injury.  Electrical,  sewage,  natural  gas,  cable  television,  and  water  are  examples  of  utilities  to  be 
aware  of.  Each  sample  site  should  also  be  screened  with  a  metal  detector  prior  to  installation. 

2.4.  EQUIPMENT/APPARATUS 

The  method  described  here  is  a  slam  bar  method.  The  power  hammer  method  may  also 
be  utilized  (see  section  3.5.2  of  U.S.  Environmental  Protection  Agency  Standard  Operating 
Procedure  #2149  for  details).  The  equipment  required  includes; 

•  slam  bar  (see  Figure  2-2), 

•  soil  gas  probes,  stainless  steel  tubing,  1/4  inch  O.D.,  4  foot  length  [10], 

•  flexible  wire  or  cable  used  for  clearing  the  tubing  during  insertion  into  the  well, 

•  quick  connect  “T"  fitting  equipped  with  a  septum  port  on  one  of  the  ends  to  connect  the 
probe  to  the  vacuum  system  (see  Figure  2-5), 
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•  modeling  clay, 

•  vacuum  device  or  pump  to  create  a  flow  of  100cc  per  minute  (see  Figure  2-5), 

•  1/4  inch  teflon  tubing  to  go  from  the  “T”  fitting  to  the  vacuum  or  pump  (see  Fig.  2-5), 

•  metal  detector  or  magnetometer  for  detecting  underground  utilities/pipes/drums, 

•  two  1 0O^il  syringes  for  sampling, 

•  adjustable  wrench  for  assembling  sampling  system,  and 

•  teflon  tape  to  seal  joints  on  sampling  system. 

2.5.  REAGENTS 

The  following  reagents  are  required: 

•  deionized,  organic  -  free  water  for  decontamination 

•  methanol  for  decontamination 

2.6.  PROCEDURES 


2.6.1.  Soil  Sampling  Grid 

Using  a  map  of  the  area,  set  up  a  soil  sampling  grid.  Ensure  enough  samples  are  taken 
so  that  contamination  will  not  likely  be  missed  and  that  if  contamination  does  exist,  a  plume  can 
be  mapped.  This  requires  judgment  of  the  analyst. 

2.6.2.  Soil  Gas  Sample  Hole  Installation 

The  procedure  consists  of  the  following  steps: 

1 .  Drive  a  hole  slightly  deeper  than  the  desired  depth.  For  sampling  at  4  feet, 
use  a  5  foot  extension  for  the  slam  bar  and  drive  to  approximately  4.5  feet.  For 
deeper  depths,  use  additional  threaded  extensions  for  the  slam  bar. 

2.  After  the  hole  is  made,  carefully  withdraw  the  slam  bar  extension  to  prevent 
collapse  of  the  walls  of  the  hole.  Insert  the  soil  gas  probe. 
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3.  Set  probe  to  desired  depth  of  sample  and  clear  with  wire  or  cable.  Remove 
cable  prior  to  sampling.  Seal  the  top  of  the  hole  around  the  probe  with  modeling 
clay. 


2.6.3.  Screening  with  Field  Instruments 

The  procedure  consists  of  the  following  steps: 

1.  The  sampling  hole  volume  must  be  evacuated  prior  to  sampling.  Connect 
the  vacuum  pump  and  evacuate  the  probe  for  approximately  10  seconds  at  300 
cc/min.  for  a  4.5  foot  hole.  More  time  is  required  for  deeper  holes.  Allow  the 
soil  gas  to  equilibrate  approximately  3  to  5  minutes  before  proceeding. 

2.  After  evacuation,  adjust  the  flow  to  100  cc/min.  and  take  samples  with  a  90  pi 
sample  with  a  syringe  for  analysis  (a  90  pi  sample  is  taken  as  syringes  tend  to 
disperse  less  accurately  at  below  10  and  above  90  %  of  capacity). 

2.7.  QUALITY  CONTROL/QUALITY  ASSURANCE 

Ensure  sample  probe  is  decontaminated  after  each  well  sampling  by  drawing  ambient  air 
through  the  probe  and  sampling  the  probe.  If  readings  are  higher  than  background  air,  further 
decontamination  of  the  probe  by  washing  with  deionized,  organic  -  free  water  and  methanol  is 
required.  Having  additional  probes  on  hand  is  desirable  so  the  analyst  will  not  have  to  be 
decontaminate  immediately. 
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3.  RESULTS 


3.1.  CALCULATIONS 

The  Photovac  lOSplus  calculates  both  the  area  of  the  peak  and  provides  the 
concentration  of  the  target  compounds.  However,  both  cannot  be  displayed  at  the  same  time  on 
the  chromatogram.  Only  concentrations  are  presented  in  this  project.  Concentration 
calculations  are  computed  in  the  same  way  as  the  sample  calculation  in  Appendix  B  (Sample 
Calculations  and  Calibration). 

3.2.  NOTES 

The  results  are  displayed  separately  for  each  area  of  campus  that  was  surveyed.  Each 
area  begins  with  a  map  of  that  area  followed  by  a  table  that  presents  a  part  per  billion 
concentration  of  each  compound  tested.  The  alpha  numeric  designation  for  each  analysis  result 
site  is  displayed  on  the  map  in  its  approximate  location.  Detailed  chromatograms  for  each 
analysis  are  presented  in  Appendices  C  through  F.  The  alpha  numeric  designation  for  each 
sample  location  is  in  the  notes  section  in  the  lower  right  hand  comer  of  each  chromatogram. 


3.3.  MANUAL  INTEGRATION 

The  computer  did  not  recognize  all  of  the  peaks  on  some  of  the  analyses  in  some 
instances.  When  these  peaks  were  of  relatively  significant  size  (10  ppb  or  greater),  the  peaks 
were  manually  integrated  using  the  Chromatographer  program  (Photovac  10S  COMM+  PC 
Software).  These  manual  integrations  can  be  identified  by  a  small  “a”  following  the  alpha 
numeric  designation. 
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3.4.  SIGNIFICANCE  OF  FINDINGS 

3.4.1.  State  of  Indiana  Standards 

The  State  of  Indiana  produces  cleanup  goals  for  specific  substances  in  groundwater.  No 
specific  goals  were  found  for  soil.  The  following  is  a  list  of  groundwater  cleanup  goals  for  the 
compounds  tested  in  this  survey  [15]: 

•  Benzene -- 98.6pg/L, 

•  Trichloroethylene  -  260.0pg/L, 

•  Toluene  -  20440.0pg/L, 

•  Tetrachloroethylene  -  56.1  pg/L, 

•  Ethylbenzene  --  10220.0pg/L,  and 

•  Xylenes  --  204400.0pg/L. 

None  of  the  samples  produced  results  exceeding  the  cleanup  goals,  though  the  following 
example  of  Benzene  (Chemical  Storage  Building  I)  was  the  closest.  Since  the  concentration  of  a 
substance  in  liquid  (water)  is  the  concentration  in  gas  (air)  divided  by  Henry’s  law  constant, 

or  Cl  =  Ca  /  H 

where  Ca  =  391.10ppb,  and  H  =  71  ppb^LVpg  [9:  741] 

Cl  =  5.508  pg/L 

The  sample  is  1 .44  orders  of  magnitude  less  than  the  standard  of  98.6  pg/L. 

3.4.2.  Background  Concentrations 

Background  (ambient)  air  is  the  air  above  ground  that  is  sampled  prior  to  running  the 
day’s  in  ground  samples.  These  analyses  can  be  compared  to  the  in  ground  analyses  to  further 
define  the  source  of  contamination.  These  had  little  value  in  this  project  as  the  samples  were 
collected  at  a  depth  that  should  be  unaffected  by  ambient  conditions.  In  most  cases  the  ambient 
concentrations  were  lower  than  the  sample  concentrations,  however,  this  was  not  always  the 
case.  Most  likely  bacterial  microdegradation  of  organic  material  in  the  top  layer  of  soil  (top  2 
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feet)  was  responsible  for  negating  the  possible  effects  of  adsorption  and  transport  of  ambient 
contaminants.  This  would  hold  true  unless  ambient  concentrations  were  extremely  high,  which 
they  were  not  when  tested. 

3.4.3.  Contamination  Tracking 

No  tests  were  conducted  of  the  area  groundwater.  However,  by  determining  maximum 
solubility  of  each  substance  in  water  at  ambient  temperature,  and  determining  the  corresponding 
concentration  of  substance  in  the  soil  gas  over  the  groundwater,  some  conclusions  can  be 
drawn.  As  an  example,  the  vapor  pressure  of  benzene  at  10°C  (approximate  soil  temperature  at 
4ft)  is  determined  by  the  Antoine  Equation  (see  Appendix  A),  or 

log  P  =  6.01905  -  [1 204.637/(1 0°C  +  220.069)] 
so: 

P  =  6.068kPa  =  0.060atm 

and  since 

Solubility  (S)  =  P/Henry’s  constant  (H), 

S  =  0.060  atm/5.53  atm  •  m^/mol  =  0.0109  mol/m^  =  1.086  x  10'^  mol/L. 

Multiplying  by  the  molecular  weight  of  78.11  x  10®  mg/mol,  the  maximum  concentration  is  0.8485 
mg/L  =  848.5  pg/L,  which  multiplied  by  Henry’s  constant  for  Benzene  (71  ppb  •  U^g)  produces  a 
concentration  over  the  dissolved  Benzene  of: 

60243.5  ppb  =  60.243Sppm. 

The  maximum  concentration  of  benzene  in  air  occurs  over  the  pure  solvent  where: 

C  ppm  =  (P/101.325  kPa)(1  x  10®)  =  59886.504ppm. 

Therefore,  concentrations  less  than  60.2435ppm  (as  in  all  samples  in  this  project)  might 
come  from  the  groundwater,  solvent,  or  both.  Also,  concentrations  greater  than  60.2435  must 
come  at  least  partially  from  solvent. 

More  information  may  be  obtained  about  the  specific  conditions  at  a  testing  site  by 
sampling  and  analyzing  the  groundwater  and  soil.  Photovac  has  produced  two  documents  that 


23 


outline  procedures  for  attaining  this  information.  “Procedure  for  Preparing  Soil  and  Water 
Samples  for  Analysis  by  Portable  Gas  Chromatograph",  Photovac  TechTips  Volume  2,  Number 
3,  March  1996,  outlines  a  procedure  to  sample  soil  and  water  samples.  “Monitoring  Trace  Levels 
of  Trichloroethylene  and  Tetrachloroethylene  in  Water  Using  the  10S  Plus  Portable  Gas 
Chromatograph”,  Photovac  TechTips  Volume  2,  Number  4,  March  1996,  outlines  a  procedure  to 
anaiyze  trace  contaminants  in  the  headspace  above  a  water  sample. 


Table  3-1 
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Maintenance  Operation  Map 
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4.  REMEDIATION 

Though  no  significant  contamination  was  found  on  the  Rose-Hulman  property,  a  short 
discussion  of  liability  and  remediation  will  still  be  presented. 


4.1.  LIABILITY 

According  to  the  CERCLA,  basically  anyone  may  be  held  liable  who  had  anything  to  do 
with  a  contaminated  site.  These  potentially  responsible  parties  (RPs)  may  be  the  historic  owners 
or  operators  of  the  site,  any  generators  who  disposed  of  wastes  at  the  site  (whether  legally  or 
not),  the  transporters  who  brought  the  wastes  to  the  site,  or  any  combination  of  the  above.  The 
courts  have  also  upheld  the  concept  of  joint  and  several  liability,  which  means,  in  essence,  that  if 
damages  cannot  be  individually  apportioned  by  the  responsible  parties  themselves,  then  each 
and  every  party  is  subject  to  liability  for  the  entire  cleanup  cost.  So  no  matter  how  little  a  single 
RP  may  have  contributed  to  the  overall  problem,  he  may  be  held  liable  for  the  entire  cleanup. 
Further,  if  the  RPs  do  not  voluntarily  cleanup  the  site  the  Environmental  Protection  Agency  can 
use  Superfund  monies  to  conduct  the  cleanup  and  charge  the  RPs  up  to  three  times  the  cost  of 
the  cleanup  [14: 190]. 

The  recovery  of  cleanup  costs  may  also  be  accompanied  by  criminal  cases.  Though 
much  more  rare,  these  cases  have  sent  individuals  to  Jail  when  laws  were  inadvertently  broken 
or  intentionally  ignored. 
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4.2.  REMEDIATION  OPTIONS 

Numerous  options  are  available  to  remediate  sites.  These  include  high  temperature 
incineration,  hazardous  waste  landfill  disposal,  vitrification  (intense  heat  to  solidify  the  waste 
making  it  less  mobile),  solvent  extraction  (using  a  solvent  to  separate  hazards  from  soil),  and  soil 
stripping  (pumping  air  into  a  closed  soil  system  and  capturing  the  air  with  volatile  organics  on  the 
other  end).  Additionally,  a  great  deal  of  research  is  being  conducted  to  create  new  remediation 
technologies,  reduce  the  cost  of  existing  technologies,  and  improve  the  efficiency  of  existing 
technologies. 

The  best  course  of  action,  however,  is  to  not  create  the  situation  in  the  first  place.  By 
reducing  the  use  of  hazardous  materials,  reusing  hazardous  materials  until  they  are  no  longer 
useful,  and  recycling  materials  once  they  are  no  longer  useful  In  their  current  form,  remediation 


can  be  avoided. 
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5.  CONCLUSIONS  AND  RECOMMENDATIONS 

5.1.  CONCLUSIONS 

The  Rose-Hulman  Institute  of  Technology  campus  does  not  appear  to  have  any  major 
areas  of  contamination  of  the  most  common  volatile  organic  compounds  found  at  hazardous 
waste  sites.  There  are,  however,  three  sites  of  concern:  (1)  the  maintenance  operation  area;  (2) 
the  chemical  storage  building;  and  (3)  the  underground  heating  oil  tank  for  the  student  union 
building. 

The  maintenance  operation  area  uses  solvents,  paints,  and  fuels  in  its  day  to  day 
operations.  The  disposal  of  excess  materials  and  the  handling  of  hazardous  materials  is  a 
constant  concern  not  only  for  the  health  of  the  employees,  but  also  for  liability  purposes. 

The  chemical  storage  building  is  a  concern  in  that  several  old  and  rusty  55  gallon  drums 
of  unknown  material  are  being  stored  in  the  facility.  Though  the  building  is  vented  through  the 
roof,  a  strong  odor  of  chemicals  is  present  in  the  air.  Further,  no  system  to  trap  liquid  leaks 
exists. 

The  underground  heating  oil  tank  is  a  concern  because  of  the  possibility  of  leakage  to 
Lost  Creek  which  is  within  50  meters  of  the  tank.  No  tests  were  conducted  near  the  tank  due  to 
temporary  eiectricai  service  wires  being  used  for  the  construction  on  the  student  union  expansion 
project. 
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5.2.  RECOMMENDATIONS 

5.2.1.  Maintenance  Operation 

The  maintenance  operation  should  develop  and  execute  standard  operating  procedures 
(SOPs)  with  regard  to  hazardous  waste.  The  RCRA,  the  Uniform  Building  Code,  and  the  local 
fire  code  provide  standards  in  this  area.  At  a  minimum  these  SOPs  should  include: 

•  a  list  of  all  substances  used  by  the  operation  that  contain  hazardous 

substances, 

•  the  proper  disposal  method  for  these  substances, 

•  the  proper  handling  of  these  substances, 

•  the  proper  storage  of  these  substances, 

•  accurate  inventory  and  control  of  the  substances,  and 

•  periodic  inspections  conducted  by  management  to  ensure  compliance  with  the 

SOPs. 

5.2.2.  Chemical  Storage  Building 

The  55  gallon  drums  of  unknown  substances  in  the  chemical  storage  building  should  be 
disposed  of  in  accordance  with  EPA  guidelines  established  by  the  RCRA.  In  addition,  a  system 
to  trap  potential  spills  of  liquid  hazardous  substances  should  be  installed.  Finally,  periodic  gas 
chromatograph  monitoring  of  the  air  in  and  around  the  structure  would  be  prudent  in  order  to 
avoid  health  risk  to  users  of  the  facility.  Because  a  large  number  of  compounds  are  present  in 
the  chemical  storage  building,  standards  containing  most,  if  not  all,  of  these  compounds  should 
be  purchased  commercially.  Substances  that  need  to  be  tested  for  that  are  not  available  in  a 
commercial  standard,  may  be  added  to  the  library  using  the  method  described  within  this 


research. 
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5.2.3.  institution  Policy  and  Procedure 

The  institution  should  develop  a  policy  for  all  departments  dealing  with  hazardous 
materials,  to  create  an  SOP  similar  to  the  one  suggested  for  the  maintenance  operation. 
Additionally,  yearly  monitoring  of  all  the  sites  included  in  this  research  and  the  heating  oil 
underground  storage  tank  would  be  wise.  An  inexpensive  way  to  conduct  this  monitoring  would 
be  to  have  students  develop  and  execute  a  faculty  approved  sampling/monitoring  plan.  A 
project  like  this  might  be  developed  and  accomplished  as  a  group  senior  project  or  by  a  graduate 
student. 

5.2.4.  Analysis  Limitations 

Since  not  all  possible  contaminants  were  tested  for  in  this  project,  additional  testing  of  of 
other  contaminants  such  as  additional  volatile  organics  and/or  pesticides  might  be  prudent. 
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APPENDIX  A 

PHOTOVAC  lOSplus  PORTABLE  GAS  CHROMATOGRAPHY  PROCEDURES 

U.S.  Environmental  Protection  Agency  Standard  Operating  Procedures  #2108,  #2109 
and  the  Photovac  lOSplus  User’s  Manual  were  used  as  the  base  documents  for  this  procedure. 

1.  EQUIPMENT  DESCRIPTION  AND  METHOD  SUMMARY 

The  Photovac  lOSplus  is  a  battery  operated/AC  operated,  portable  gas  chromatograph 
with  a  photoionization  detector  (see  Figure  A-1).  It  is  a  field/laboratory  instrument  capable  of 
screening  for  many  organic  vapors  using  an  ultraviolet  light  source  and  photoionization  detector. 
The  compounds  are  ionized  with  ultraviolet  light  as  they  emerge  from  the  column.  The  ions  are 
then  attracted  to  an  oppositely  charged  electrode  which  causes  a  voltage  in  mV.  Gaseous 
contaminants  are  identified  by  comparing  retention  times  in  the  column  with  previously  identified 
substances.  The  voltage  is  multiplied  by  the  time  required  for  the  peak  to  subside  in  the  internal 
microprocessor  to  determine  concentration  as  a  relative  area  in  mVs  to  previously  calibrated 
concentrations  to  determine  sample  concentration. 

2.  INTERFERENCES  AND  POTENTIAL  PROBLEMS 

2.1.  Temperature  and  Humidity 

The  Photovac  lOSplus  portable  gas  chromatograph  must  be  operated  within  the 
appropriate  temperature  and  humidity  tolerances.  The  operating  temperature  should  be  between 
10  and  40°C  and  the  humidity  between  0  and  95%  (non-condensing)  [3:  205]. 

Though  the  instrument  contains  an  internal  temperature  -  controlled  oven,  Photovac 
suggests  that  it  is  best  used  in  stable,  temperature  -  controlled  environment  to  avoid  fluctuating 
retention  times  which  may  occur  with  changing  temperatures. 
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Figure  A-1 
Photovac  lOSplus 


2.2.  Compound  Misidentification 

Target  compounds  in  gas  chromatography  are  identified  by  their  retention  times  (Rts).  If 
the  retention  time  of  the  sample  matches  the  retention  time  of  the  standard,  they  are  assumed  to 
be  identical.  Therefore,  a  compound  with  a  similar  retention  time  as  the  standard  may  be 
misidentified  as  the  target  compound. 
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3.  EQUIPMENT/APPARATUS 

3.1.  Equipment  List 

The  following  is  a  list  of  required  equipment: 

•  Photovac  lOSplus  GC  with  user's  manual  and  power  cord  (see  Figure  A-1), 

•  zero  air  carrier  gas, 

•  septa,  6mm  diameter, 

•  Snoop  leak  detection  compound  (used  on  gas  fittings  within  gas 
chromatograph  to  identify  leaks), 

•  lint/static  free  wipes  to  clean  LED  display  on  gas  chromatograph, 

•  High  Pressure  Filling  Station  (see  Figure  A-2), 

•  Photovac  Air  Flow  Meter  (see  Figure  A-3), 

•  one  liter  glass  septum  bulbs  (see  Figure  A-4), 

•  40ml  septum  -  topped  vials  (see  Figure  A-4),  and 

•  syringes,  gas  tight  (see  Figure  A-4). 

3.2.  Carrier  Gas 

Zero  compressed  air  is  used.  Ultra  zero  may  be  used  for  applications  requiring  (  0.1 
ppm  total  hydrocarbon  content. 

4.  PROCEDURES 

4.1.  Carrier  Gas  Filling  Procedure 

The  Photovac  contains  an  internal  reservoir  for  the  carrier  gas  supply.  To  recharge  the 
reservoir,  the  High  Pressure  Filling  Station  is  required.  This  device  consists  of  the  high  pressure 
connection  for  cylinder  attachment  followed  by  a  two  -  way  valve  (see  Figure  A-2).  The  two  - 
way  valve  can  be  positioned  to  deliver  gas  from  the  cylinder  to  a  long  flexible  hose  and  then  to 
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the  refill  receptacle  located  on  the  top  right  on  the  control  panel  (see  Figure  A-1).  A  pressure 
relief  valve  is  provided  for  safety  at  the  upper  end  of  the  flexible  hose.  This  is  set  at  1700  psi. 
A  flow  restricter  is  also  incorporated  in  line  with  the  hose,  to  limit  the  escape  rate  of  gas.  Under 
no  circumstances  should  the  high  pressure  filling  station  be  modified  or  disassembled 
by  the  user.  In  the  event  of  problems,  the  unit  must  be  returned  to  Photovac  for  repair  or 
replacement.  The  procedure  is  as  follows: 

1.  Attach  the  high  pressure  fitting  to  the  gas  cylinder  and  turn  the  valve  handle  so  it 
points  away  from  the  cylinder. 

2.  Open  the  cylinder  valve  and  check  for  leaks. 

3.  Now  turn  the  filling  station  valve  so  that  it  points  toward  the  cylinder.  A  steady  flow  of 
gas  will  be  heard  escaping  from  the  end  of  the  flexible  hose;  this  purges  the  hose  of  any 
impurities. 


Figure  A-2 

Photovac  High  Pressure  Filling  Station 
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4.  Return  the  filling  station  valve  to  its  previous  position  (closed). 

5.  Place  the  Photovac  on  a  sturdy,  flat  surface  within  easy  reach  of  the  flexible 


receptacle.  Press  in  firmly  until  a  click  is  heard  (locked  on  position). 

6.  Turn  the  filling  station  valve  until  it  again  points  toward  the  cylinder  and  carefully 
watch  the  contents  gauge  on  the  upper  left  hand  portion  of  the  control  panel  on  the  GC. 

7.  As  the  needle  reaches  1600  psi,  the  pressure  relief  valve  on  the  high  pressure  filling 
station  should  prevent  further  increase.  The  pressure  indicated  on  the  contents  gauge  must  not 
exceed  1800  psi;  switch  off  the  pressure  manually  if  the  pressure  relief  valve  fails  to  govern  this. 
Close  the  valve  on  the  gas  cylinder.  Switch  the  high  pressure  relief  valve  after  filling  to  release 
excess  pressure  in  the  hose  prior  to  removal.  A  check  valve  in  the  GC  will  keep  the  carrier  gas 
from  leaking  out  of  the  system. 

8.  Remove  and  store  the  filling  station  so  that  does  not  become  damaged. 

4.1.1.  Reagents 

The  following  reagents  are  required: 

•  carrier  gas,  zero  air 

•  appropriate  calibration  standards 

4.2.  Operating  Procedures 

4.2.1.  Pre  -  Operational  Checks 

The  following  checks  are  required: 

1.  Check  the  instrument  for  any  obvious  damage.  Plug  the  power  cord  into  an 


AC  power  source,  if  available. 
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2.  Raise  the  computer  module.  Check  that  all  compression  fittings  associated 
with  the  column  and  all  valves  which  are  subject  to  carrier  gas  flow  are  finger  tight.  Do  not 
overtighten.  Fittings  may  loosen  in  transit.  Check  which  injection  port  is  connected  to  the 
columns  (only  one  may  be  connected  at  a  time).  Close  the  computer  module. 

3.  Check  that  the  6mm  septum  is  new  on  the  injection  port.  Make  sure  that  the 
septum  retainer/needle  guide  is  tight.  Do  not  overtighten. 

4.  Ensure  carrier  gas  flow  is  engaged  by  ensuring  tank  is  pressurized  (flow 
exists  when  tank  is  pressurized). 

4.2.2.  Start  -up  and  Carrier  Gas  Flow  Rate  Adjustment 
Adjust  the  flow  rate  as  follows: 

1.  Remove  the  fittings  from  the  BKFLUSH  OUT,  CAL  IN,  SAMPLE  IN,  DET 
OUT,  and  PUMP  OUT  ports. 

2.  Turn  on  the  machine. 

3.  Place  card  #2  in  the  machine  so  the  system  can  self  load  (complete  when 
green  card  light  begins  flashing).  Remove  card  #2. 

4.  Place  card  #1  into  the  machine.  Highlight  the  GC.bin  file.  Press  the 
COMMAND  key  and  move  the  cursor  to  File  and  press  ENTER.  Select  Run,  confirm  the  GC.bin 
file,  move  the  cursor  to  OK,  and  press  ENTER.  When  the  card  light  flashes,  remove  card  #1. 

5.  Place  the  data  card  in  the  machine.  Press  the  FCN  button.  Press  the 
COMMAND  button  and  select  File  and  press  ENTER.  Select  the  file  to  be  used  or  create  a  new 
method,  move  the  cursor  to  OK  and  press  ENTER. 

6.  Set  carrier  gas  flow  rate  by  attaching  the  bubble  flow  rate  (see  Figure  A-3) 
indicator  to  the  DET  OUT  port  and  adjusting  the  CARRIER  CONTROL  VALVE  so  the  flow  rate  is 
10.0  mL/min  for  capillary  columns. 


7.  Disconnect  the  flowmeter  from  the  DET  OUT  port. 
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8. To  balance  the  flow  rate  with  the  GC  method,  open  the  method  menu.  Check 
the  flow  rates  entered  and  adjust  the  flow  rate  of  the  DET  OUT  port  and  the  BKFLUSH  OUT  port 
to  those  values.  This  is  done  by  attaching  the  flowmeter  to  the  BKFLUSH  OUT  port  and 
adjusting  the  BKFLUSH  CONTROL  valve  until  10.0  mL/min  is  reached.  Reconnect  the 
flowmeter  to  the  DET  OUT  port  and  recheck  the  flow  rate.  About  20  seconds  is  needed  between 
connections  to  stabilize  flow.  Once  stabilized,  they  may  both  be  adjusted  by  using  the  CARRIER 
CONTROL  valve. 

9.  After  flow  rate  through  the  detector  is  set,  turn  on  the  instrument  by  going  into 
the  analyzer  menu,  opening  the  status  dialog  box,  and  entering  GC  Detector  On. 

10.  The  lamp  status  will  change  to  Tuning.  When  the  UV  lamp  has  tuned,  the 
lamp  status  will  change  to  Started  OK  or  On  and  Reset  and  you  will  hear  a  beep.  Allow  an 
additional  20  -  30  minutes  for  the  oven  to  heat  up  and  stabilize. 


Figure  A-3 


Photovac  Air  Flow  Meter 
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11.  For  at  least  one  hour  prior  to  use,  purge  the  instrument  (column,  valve, 
detectors)  of  residual  contamination  encountered  in  transit  by  carrier  gas  flow  (simply  leave  the 
instrument  on).  Overnight  decontamination  may  be  necessary. 


Figure  A-4 

Glassware  and  Syringes 


4.2.4.  Datalogging  Options 

Results  may  be  logged  to  a  RAM  card  or  directly  to  a  printer  using  the  Log  menu.  In  this 
case  all  analysis  was  logged  to  a  RAM  card  then  to  the  IDS  COMM  +  PC  Software  (see  Figure 
A-5).  Table  A-1  contains  a  list  of  extensions  for  specific  types  of  data. 

The  only  option  used  in  this  survey  was  the  RAM  card  option,  so  it  is  the  only  one 
discussed  in  detail.  The  process  Is  as  follows: 

1 .  Open  the  Log  menu  and  select  Avg/Max. 
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2.  In  the  Avg/Max  dialog  box  enter  the  start  and  stop  time  for  each  period.  You 
do  not  need  to  use  all  four  periods  if  you  do  not  need  them.  Ensure  that  the  periods  you  use 
cover  the  duration  of  your  monitoring.  If  the  period  times  overlap,  a  warning  message  will  be 
displayed.  If  no  period  is  entered,  data  will  be  logged  for  a  24  hour  period. 


Figure  P-5 

10S  Comm  +  PC  Software 

3.  Open  the  Log  menu  and  select  RAM  disk. 

4.  Monitor  the  screen  to  see  if  any  changes  need  to  be  made  to  the  method. 
Select  the  file  types  that  you  want  to  log  and  name  the  files  per  Table  A-2. 

5.  If  the  card  becomes  full,  use  a  new  card  or  erase  old  files  to  make  room  for 

the  new  ones. 

6.  Select  whether  you  want  undetected  compounds  entered  in  the  log  files  as  0 


ppm  or  omitted  from  the  log  file  altogether. 
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7.  Press  exit  to  close  the  dialog  box. 


Table  A-1 

File  Name  Formats 


EXTENSION 

TYPE  OF  DATA  COLLECTED 

•gc 

Chromatogram 

.an 

All  analysis  including  calibration,  alarms,  and 
faults 

.al 

Analysis  with  alarms  only 

•Cl 

Calibrations  only 

.fl 

Analysis  with  faults  only 

.av1 

Avg/Max  report  for  the  first  period 

.av2 

Avg/Max  report  for  the  second  period 

.av3 

Avg/Max  report  for  the  third  period 

.av4 

Avg/Max  report  for  the  fourth  period 

Table  A-2 

File  Name  Formats 


I  File  Name  =  YYMMDDXX.EXT  | 

YY 

Year 

MM 

Month  (JA,  FE,  MR,  AP,  MY,  JN,  JL,  AU,  SE,  OC,  NV,  and  DE) 

DD 

Day 

XX 

Unique  identification  code  for  GC  files  only,  as  there  will  be  more  than  one  per  day. 

.EXT 

See  Table  P-1  for  appropriate  file  extension. 

4.2.3.  Performing  a  Syringe  Injection  Analysis 

The  following  steps  are  taken  to  perform  a  syringe  injection  analysis: 
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1. Install  the  sample  loop  purge  tube  between  the  BKFLUSH  OUT  and  SAMPLE 


IN  ports. 

2.  Open  the  method  menu  and  move  the  cursor  to  Syringe  and  press  ENTER. 
A  check  mark  will  appear  beside  the  option. 

3.  Flush  a  100  pL  syringe  with  sample  and  then  draw  a  90  pL  sample.  Have  the 
syringe  sample  ready  before  pressing  RUN  AUTO. 

4.  Guide  the  syringe  needle  through  the  hole  In  injection  port  1  until  the  needle 
touches  the  septum,  but  do  not  pierce  the  septum  or  depress  the  plunger  yet. 

5.  Press  RUN  AUTO  or  select  Start  Analysis  in  the  Analyzer  menu.  Select  and 
enter  Sample  from  the  window  that  opens.  After  the  buzzer  sounds,  push  the  needle  through  the 
septum  until  the  barrel  comes  up  against  the  injection  port  and  immediately  depress  the  plunger 
with  a  smooth,  rapid  motion. 

6.  Leave  the  syringe  in  place  for  about  2  seconds  then  withdraw  it. 

Note:  if  you  are  using  syringe  injection  to  analyze  samples,  you  must  calibrate  using  syringe 
injection. 


7.  The  chromatogram  will  now  begin  to  develop  on  the  screen. 


4.2.5.  Standards  and  Calibration  Procedures 

The  standards  used  in  this  survey  were  developed  from  volatile  liquid  headspace. 
Always  observe  proper  handling  procedures  when  dealing  with  these  solvents  to  include 
the  use  of  a  fume  hood. 


4.2.5.I.  Standards  Preparation 

Standards  are  prepapred  as  follows: 

1 .  Fill  a  glass  two  -  way,  septum  port  equipped,  gas  sampling  bulb  (see  Figure 
A-4)  with  zero  air.  This  is  accomplished  by: 

A.  closing  the  septum  on  the  bulb  and  opening  both  stop  cocks. 
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B.  attaching  a  high  pressure  tank  of  zero  air  to  one  end  of  the  bulb, 

C.  carefully  opening  the  valve  on  the  tank  to  allow  air  to  pass  through 
the  bulb  (care  should  be  taken  to  not  overpressurize  the  bulb  so  it  doesn’t  shatter;  and  safety 
glasses  should  be  worn), 

D.  after  the  bulb  has  been  flushed  (5  seconds  or  longer  depending  on 
the  amount  of  contamination),  close  the  bulb  on  the  gas  inlet  side  and  then  immediately  close 
the  gas  outlet  side.  The  bulb  is  now  ready  to  accept  the  volatile  liquid  headspace. 

2.  In  a  fume  hood  fill  a  40mL  septum  topped  screw  cap  vial  approximately  one 
quarter  full  of  pure  solvent.  Cap  the  vial. 

3.  Repeat  this  procedure  for  each  solvent  to  be  used. 

4.  Use  the  following  equations  for  each  solvent  to  determine  the  volume  of 
headspace  required  for  a  target  ppm  concentration  in  one  liter  of  air  (repeat  the  calculation  for 
each  solvent  to  be  tested):  [13: 1-2] 

Antoine  Equation 

log  P°  =  A  -  B/  (t  +  C) 

where: 

P°  =  vapor  pressure  (kPa); 
t  =  temperature  (°C);  and 

A,  B,  C  are  constants  characteristic  of  the  compound  (see  Table  A-3) 
and 

Vh  =  (101.325  kPa/  P°  ambient)  (Cpp^)  (VJ 

where: 

Vh  =  volume  (microliters)  of  saturated  headspace 
Cppm  =  desired  concentration  (parts  per  million) 

Vl=  volume  (liters)  of  the  static  volume  dillution  container 

5.  In  a  quick,  smooth  motion,  inject  the  headspace  from  a  single  volatile  liquid 
into  the  bulb  and  remove  syringe.  Allow  a  few  seconds  to  equilibrate  before  use. 
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Table  A-3 

Constants  for  the  Antoine  Equation  [13:  3-4] 


COMPOUND 

A 

B 

C 

Benzene 

6.01905 

1204.637 

220.069 

Ethylbenzene 

6.08206 

1425.305 

213.415 

Tetrachloroethylene 

6.10343 

1387.956 

217.640 

Toluene 

6.37988 

1575.007 

249.372 

Trichloroethylene 

5.59553 

994.460 

189.705 

0  -  xylene 

6.12699 

1476.753 

213.911 

m  -  xylene 

6.13232 

1460.805 

214.895 

p  -  xylene 

6.11513 

1453.812 

215.420 

Note:  Alternately  use  Table  A-4  to  determine  required  volume  of  headspace. 


Table  A-4 

Headspace  Volumes  (^L)  for  One  Liter  Standards  at  1.0  ppm 


COMPOUND 

VOLUME 

VOLUME 

AT  20°  C 

AT21°C 

Benzene 

10.1 

9.6 

Ethylbenzene 

107.1 

100.9 

Tetrachloroethylene 

55.3 

52.3 

Toluene 

29.7 

28.2 

Trichloroethylene 

14.2 

13.5 

0  -  xylene 

155.6 

146.2 

m  -  xylene 

123.7 

116.4 

p  -  xylene 

116.4 

109.6 

VOLUME 

VOLUME 

VOLUME 

VOLUME 

AT  22°  C 

AT  23°  C 

AT  24°  C 

AT  25°  C 

9.2 

8.8 

8.4 

8.0 

95.0 

89.6 

84.5 

79.8 

49.4 

46.8 

44.2 

41.9 

26.9 

25.6 

24.4 

23.2 

12.8 

12.2 

11.6 

11.0 

137.6 

129.4 

121.8 

114.8 

109.6 

103.2 

97.3 

91.8 

103.2 

103.2 

91.8 

86.6 

Adapted  from:  [13:  7, 11, 14-15] 

Note:  to  make  other  concentration  standards,  adjust  the  volume  of  headspace  linearly  (as  an 
example,  a  lO.Oppm  standard  requires  ten  times  the  headspace  of  a  I.Oppm  standard). 
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4.2.5.2.  Building  the  Library 

The  Photovac  lOSplus  User’s  Manual  is  the  primary  reference  for  this  section  [3],  The 
procedure  is  as  follows: 

1 .  Set  up  the  lOSplus  for  syringe  injection.  Ensure  the  sample  loop  purge  tube 
is  installed  between  the  BKFLUSH  OUT  and  the  SAMPLE  IN  ports. 

2.  Withdraw  the  appropriate  amount  sample  from  the  gas  sampling  bulb  in 
accordance  with  the  concentration  and  quantity  figures  you  placed  in  the  computer. 

3.  Press  RUN  AUTO  and  select  Sample  to  run  an  analysis  of  the  compound. 
Inject  the  sample  as  described  in  Section  4.2.3.  (Performing  a  Syringe  Injection  Analysis). 

If  no  peaks  are  stored  in  the  library,  then  the  peak  will  be  listed  as  Unknown  in  the  peak 
information.  If  peaks  that  are  stored  in  the  library  match  the  retention  times  of  the  identified 
peaks,  they  will  be  identified  the  same.  Compounds  may  also  be  identified  as  unknown  if  the 
oven  temperature  or  flow  rate  has  been  changed  as  the  compound  will  exit  the  column  at  a 
different  time. 

4.  When  the  analysis  is  complete,  open  the  Library  dialog  box  in  the  Method 

menu. 

5.  Select  and  enter  Store. 

6.  One  of  the  positions  beneath  Name  will  be  highlighted.  If  you  are  storing  a 
compound  that  is  already  listed  in  the  Library,  move  the  cursor  to  that  position  and  press 
ENTER.  If  you  are  storing  a  new  compound,  move  the  cursor  to  the  first  empty  location  on  the 
compound  list  and  press  ENTER. 

7.  The  Library  Store  dialog  box  will  open.  Enter  the  peak  number  from  the 
results  screen  of  the  peak  to  be  stored  and  press  ENTER  to  confirm  the  number. 

S.The  cursor  moves  to  the  line  where  you  enter  the  compound  name  (up  to  16 
characters).  Enter  Alarm  1  and  Alarm  2  concentrations  if  necessary. 
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9.  Each  compound  can  be  stored  at  up  to  three  concentration  levels  for 
improved  response  linearity  over  the  concentration  range.  Type  in  the  concentration  in  the  Cone 
1  box  and  press  enter.  The  measured  peak  area  in  millivolt  -  seconds  will  appear  in  the 
Response  box  beside  the  known  concentration.  After  a  few  seconds  the  window  closes.  The 
compound  has  now  been  stored  in  the  library. 

10.  Press  EXIT  to  return  to  the  Results  screen. 

1 1 .  Open  the  method  menu  and  select  and  enter  Re  -  integrate.  The  peaks  in 
the  Results  screen  will  now  be  interpreted  according  to  the  integration  method  and  the  library 
information  you  just  entered. 

12.  Repeat  this  procedure  for  all  compounds  to  be  tested  in  all  three 

concentrations. 

13.  For  unstable  compounds  you  may  conduct  an  average  response  by 
repeating  steps  one  through  eleven  above,  but  in  step  five  use  Select  average  instead. 

4.2.5.3.  Calibration 

Calibration  should  occur  after  every  eight  hours  of  use  or  every  day,  whichever  comes 
first.  Calibration  should  also  occur  if  the  method  has  been  altered  [3:  65].  There  are  two  basic 
forms  of  calibration:  multi  -  component  and  surrogate.  Multi  -  component  calibration  normally 
occurs  when  the  analyst  uses  commercially  prepared  calibration  gas  containing  all  compounds  of 
interest  in  known  concentration  levels.  All  compounds  are  adjusted  in  relation  to  the  responses 
received  for  each  compound  during  the  analysis.  Surrogate  calibration  is  similar  except  only  one 
known  concentration  gas  is  used.  In  this  case,  ali  compounds  are  adjusted  as  they  relate  to  the 
calibrant  compound.  Surrogate  calibration  was  used  in  this  project  and  is  accompiished  by  the 
following  steps: 

1.  Open  the  Library  dialog  box  in  the  Method  Menu.  In  the  Cal  column,  enter 
the  concentration  of  the  calibration  compound.  Leave  all  other  compounds  as  zero. 

2.  Install  the  sample  loop  purge  tube. 

3.  Open  the  method  menu  and  ensure  syringe  is  selected. 
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4.  Prepare  the  syringe  sample. 

5.  Press  RUN  AUTO  and  select  Cal  to  run  a  calibration  analysis.  Inject  the 
sample  after  the  buzzer  sounds.  When  the  analysis  is  complete,  the  entire  library  will  be 
updated. 

5.  QUALITY  ASSURANCE/QUALITY  CONTROL 

The  following  list  should  be  followed  and  provided  for  the  data  package: 

•  Sample  log  to  include  the  date/time  of  sample  collection,  the  date/time  of 
analysis,  and  information  on  the  method  parameters, 

•  Use  blanks  of  zero  air  to  confirm  calibration, 

•  Instrument  calibration  data, 

•  Labeling  of  chromatograms  -  identify  each  chromatogram  clearly  by  analysis 
type,  injection  volume,  run  number,  date,  and  time, 

•  Replicate  after  every  ten  samples  to  check  method/analyst  precision,  and 

•  Calibrate  each  day  or  after  every  eight  hours  of  use,  whichever  comes  first. 


6.  DATA  VALIDATION 

Data  should  be  reviewed  to  ensure  that  the  QA/QC  requirements  listed  above  have  been 

met. 

7.  HEALTH  AND  SAFETY 

Potentially  hazardous  materials  will  be  tested.  Ensure  the  work  area  has  adequate 
ventilation  and  minimize  contaminant  exposure  to  exposed  skin.  Contaminated  clothing  should 
be  thoroughly  cleaned  or  disposed  of. 
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APPENDIX  B 

SAMPLE  CALCULATIONS  AND  CALIBRATION  DATA 


Sample  Calculations 

Concentrations 

Concentrations  are  calculated  by  comparing  the  area  of  response  to  an  area  of  a  known 
concentration.  If  the  response  of  a  sample  compound  is  2200  mVs,  and  the  response  of  a 
10ppm  compound  at  the  same  retention  time  is  2000  mVs,  the  concentration  of  the  sample 
compound  would  be: 

(2200mVs  /  2000m  Vs)(10ppm)  =  11  ppm 


Calibration 

One  compound  was  used  to  conduct  surrogate  calibration  is  this  project.  The 
concentrations  and  retention  times  of  all  compounds  in  library  are  updated  by  use  of  this  single 
calibration  compound.  Ratios  of  the  retention  time  and  response  are  used  in  updating.  Assume 
the  retention  time  and  the  response  (tOppm)  of  the  surrogate  calibration  compound  is- 60 
seconds  and  2000mVs  respectively.  When  the  calibration  is  run,  the  tOppm  sample  produces  a 
retention  time  of  66  seconds  and  a  response  of  2100mVs.  The  retention  time  and  response  for 
that  compound  become  66  seconds  and  2100mVs  respectively.  All  other  compounds  within  the 
library  then  change  by  the  ratio  of: 

66sec  /  60  sec  =  1 .1 ,  or 

(1 .1)(retention  time  for  each  compound)  =  new  retention  time  for  each  compound;  and 


2100mVs  /  2000mVs  =  1 .05,  or 

(1 .05)(response  for  each  compound  at  1 0ppm)  =  new  response  for  each  compound  at  1 0ppm. 


Run 

mVs 

10.0  ppm  Benzene 

Standard  Deviation  Average  %  from  Average 

1 

2884 

124.4307036  2747 

4.987258828 

2 

2641 

3.858755005 

3 

2716 

1.128503822 

Run 

mVs 

1.0  ppm  Benzene 

Standard  Deviation  Average  %  from  Average 

1 

274.8 

12.05777757  263 

4.486692015 

2 

250.7 

4.676806084 

3 

263.5 

0.190114068 

Calibration  Curve 

>  1500 


10.0  ppm  Trichloroethylene 


Run  mVs  Standard  Deviation  Average 

1  3068  125.2836781  3008 

2  2864 

3  3092 


1.0  ppm  Trichloroethylene 

Run  mVs  Standard  Deviation  Average 

1  327.8  7.52861209  319.2 

2  316 

3  313.8 


Calibration  Curve 


%  from  Average 
1 .994680851 
4.787234043 
2.792553191 


%  from  Average 
2.694235589 
1 .002506266 
1.691729323 


10.0  ppm  Toluene 

Run  mVs  Standard  Deviation  Average 

1  1023  44.57577818  1069 

2  1112 

3  1072 


1.0  ppm  Toluene 

Run  mVs  Standard  Deviation  Average 

1  118.9  4.927473998  114.3 

2  109.1 

3  114.9 


%  from  Average 
4.303086997 
4.022450889 
0.280636109 


%  from  Average 
4.024496938 
4.549431321 
0.524934383 


Calibration  Curve 
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10.0  ppm  Tetrachloroethylene 


Run 

1 

2 

3 


mVs 

3269 

3127 

2973 


Standard  Deviation  Average 
148.040535  3123 


%  from  Average 
4.674991995 
0.128081972 
4.803073967 


1.0  ppm  Tetrachloroethylene 

Run  mVs  Standard  Deviation  Average  %  from  Average 

1  301.9  9.865596789  295  2.338983051 

2  283.7  3.830508475 

3  299.4  1.491525424 


Calibration  Curve 


-Seriesi 


ppm 


10.0  ppm  Ethylbenzene 

Run  mVs  Standard  Deviation  Average 

1  738.7  19.67231557  720.7 

2  699.7 

3  723.7 


1.0  ppm  Ethylbenzene 

Run  mVs  Standard  Deviation  Average 

1  65.54  1.930077719  63.32 

2  62.38 

3  62.04 


%  from  Average 
2.497571805 
2.913833773 
0.416261968 


%  from  Average 
3.506001263 
1.484523057 
2.021478206 


Calibration  Curve 


1 0.0  ppm  m  -  &  p  -  Xylenes 

Run  mVs  Standard  Deviation  Average 

1  452.2  14.86371421  439 

2  422.9 

3  441.9 

1 .0  ppm  m  -  &  p  -  Xylenes 

Run  mVs  Standard  Deviation  Average 

1  43.5  1.362938003  44.46 

2  46.02 

3  43.86 

0.1  ppm  m  -  &  p  -  Xylenes 

Run  mVs  Standard  Deviation  Average 

1  4.399  0.15018988  4.356 

2  4.189 

3  4.48 


%  from  Average 
3.006833713 
3.667425968 
0.660592255 


%  from  Average 
2.159244265 
3.50877193 
1.349527665 


%  from  Average 
0.987144169 
3.83379247 
2.846648301 


Calibration  Curve 


10.0  ppm  0  -  Xylenes 

Run 

mVs 

Standard  Deviation  Average 

%  from  Average 

1 

567.4 

19.03129002  545.6 

3.995601173 

2 

532.3 

2.437683284 

3 

537.1 

1.557917889 

1.0  ppm  o  -  Xylenes 

Run 

mVs 

Standard  Deviation  Average 

%  from  Average 

1 

56.8 

1.683686432  54.86 

3.536274152 

2 

54 

1.567626686 

3 

53.78 

1.968647466 

0.1  ppm  o  -  Xylenes 

Run 

mVs 

Standard  Deviation  Average 

%  from  Average 

1 

5.229 

0.17185168  5.078 

2.973611658 

2 

4.891 

3.682552186 

3 

5.114 

0.708940528 

Calibration  Curve 

ppm 


APPENDIX  C 


GAS  STATION  CHROMATOGRAMS 


Run  #  3 


Photovac  Chroiuatoqrapher  Analysis  Report  95NV02AC.GC 


Printed:  Mar  06,  1996  12:03:06 

Run  at  :  Nov  02,  1995  11:11:21 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0.0  sec 
0.000  mV -sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
0/40  “C 
33  ”C 


40/40  “C 
33  ”C 
550.0  sec 


t 

Pk  Compound  Name  Area/Conc 

1  Unknown  22.33  mVs 

2  Unknown  41.01  mVs 

3  Unknown  28.32  mVs 

4  Unknown  0.234  mVs 

5  Unknown  11,53  mVs 

6  Unknown  8.768  mVs 

7  Benzene  107.7  PPB2 

8  Trichloroethylen  19.35  PPB2 

9  Toluene  33.51  PPB2 

10  ethylbenzene  153.0  PPB2 

11  Unknown  2.382  mVs 

12  m  &  p  xylene  125.2  PPB2 

13  o  xylene  61.00  PPB2 


8.768  mVs 
107.7  PPB2 


33.51  PPB2  150.4 
153.0  PPB2  283.2 
2.382  mVs  315.7 
125.2  PPB2  340.0 
61.00  PPB2  404.0 


=  no  alarm;  PPMx  =  alarm  level  x 


Gas  Station  A 


550 


76 


Run  #  4 

|o  T 


Photovac  Chrnm rapher  Analysis  Report _ 95NV02AD, GC 

“5  7 - 10  tinted:  Mar  06,  19  9  6  12  :09:48 

^  Run  at  :  Nov  02  ,  1995  11:22:55 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0.0  sec 
0.000  mV ‘See 
20.0  % 


59  He  + 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  *C 

Ambient  Temp  33  *C 

Analysis  Time _ 550.0  sec _ 

Peak  Report 

Pk  Compound  Name  Area/Conc  R.T. 

1  Unknown  20,03  mVs  20.8 

2  Unknown  34.14  mVs  22.5 

3  Unknown  24.26  mVs  29.5 

4  Unknown  11.25  mVs  43.6 

5  Unknown  0.043  mVs  53.4 

6  Unknown  8.565  mVs  58.2 

7  Benzene  121.4  PPB2  73.0 

8  Trichloroethylen  18.06  PPB2  92.8 

9  Toluene  31.01  PPB2  150.6 

10  ethylbenzene  133.1  PPB2  282.1 

11  Unknown  1.760  mVs  316.0 

12  m  &  p  xylene  97.88  PPB2  339.0 

13  o  xylene  50.11  PPB2  404.3 


327  + 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Gas  Station  B 


426  y'-  + 


72.54  PPB2  339.0 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 


Photovac  Chromatoarapher  Analysis  Report 


95NV03AC.GC 


^  ^  ^  '  '(mV) 

- - - 1 . -  . - _ 1 - ^ 

-  1  + 

+ 

+ 

- 

1.  + 

+ 

Printed;  Mar  06,  1996  12:11:21 

Run  at  ;  Nov  03,  1995  10:06:35 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/sec 
1.500  mV/sec 
0,050  mV 

Delay  0.0  sec 

0.000  mV -sec 

20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 


10.0  ml/min 
10.0  ml/min 
0.0  ml/rain 
40/40  ‘’C 
32  °C 
550,0  sec 


Peak  Report 

Pk 

Compound  Name 

Area/Conc 

R.T, 

1 

Unknown 

12,84 

mVs 

20.0 

2 

Unknown 

22.50 

mVs 

21.7 

3 

Unknown 

11.76 

mVs 

28.6 

4 

Unknown 

2.413 

mVs 

60.2 

5 

Benzene 

29.69 

PPB2 

71.6 

6 

Unknown 

0,221 

mVs 

84.5 

7 

Trichloroethylen 

4,324 

PPB2 

90.9 

8 

Toluene 

14.01 

PPB2 

148.2 

9 

Tetrachloroethyl 

11,06 

PPB2 

180.6 

10 

ethylbenzene 

136.6 

PPB2 

277.0 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 

Gas  Station  D 


550 


Run  #  3 
0  2 


Photovac  Chromatoqrapher  Analysis  Report  95NV03AD.GC 
5  7  10  Printed":  Mar  06,  1996  12:17:56 

(mV)  Run  at  :  Nov  03,  1995  10:17:18 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0.0  sec 
0.000  mV* sec 
20.0  % 


94  ^7 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10. o  ml/min 

Backflush  Flow  10. o  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  *0 

Ambient  Temp  32  "C 

Analysis  Time _ 550.0  sec 

Peak  Report 

Pk  Compound  Name  Area/Conc 

1  Unknown  12.62  mVs 

2  Unknown  29.96  mVs 

3  Unknown  19,42  mVs 

4  Unknown  0.092  mVs 

5  Unknown  2.459  mVs 

6  Benzene  43.22  PPB 


12.62  mVs  20.6 
29.96  mVs  22,2 
19,42  mVs  29.2 
0.092  mVs  41.0 
2.459  mVs  58.9 
43.22  PPB2  72.2 


7  Trichloroethylen  7.138  PPB2  92.1 


8  Toluene 


17.03  PPB2  149.2 


9  Tetrachloroethyl  3.764  PPB2  181.2 


10  ethylbenzene 

11  m  &  p  xylene 


164.7  PPB2  278,4 
25.79  PPB2  334.4 


187  K9 


ppm  —  no  alarm;  PPMx  =  alarm  level 
Gas  Station  E 


Photovac  ChroTTiatoarapher  Analysis  Report  95NV03AE.GC 
“-5  7  To  Printed;  Mar  06,  199^  12:20:50 

Run  at  :  Nov  03,  1995  10:27:08 


(mV) 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Integrator  Method 


Slope  Up 

0 

.500 

mV/ sec 

Slope  Dovm 

1 

.500 

mV/ sec 

Min  Height 

0 

-050 

mV 

Integrator  Delay 

0.0 

sec 

Min  Area 

0 

.000 

mV  *  sec 

Window  Size 

20.0 

0, 

'0 

GC  Method 


Syringe  Inject  Volume 

90.00 

UL 

Detector  Flow 

10.0 

ml/min 

Backflush  Flow 

10.0 

ml/min 

Aux  Flow 

0.0 

ml/min 

Oven  Temp/SetPoint 

40/40 

"C 

Ambient  Temp 

31 

“C 

Analysis  Time 

550.0 

sec 

Peak  Report 


Pk 

Compound  Name 

Area/Conc 

R.T, 

1 

Unknown 

11.87 

mVs 

20.9 

2 

Unknown 

23.04 

mVs 

22.0 

3 

Unknown 

15.75 

mVs 

29.4 

4 

Unknown 

0.039 

mVs 

41.0 

5 

Unknown 

2.878 

mVs 

58.6 

6 

Benzene 

36,51 

PPB2 

72.8 

7 

Unknown 

0.080 

mVs 

85.6 

8 

Trichloroethylen 

6.765 

PPB2 

92.5 

9 

Toluene 

15.70 

PPB2 

150.2 

10 

Tetrachloroethyl 

4.839 

PPB2 

182.8 

11 

ethylbenzene 

156.8 

PPB2 

281.0 

12 

m  &  p  xylene 

23.58 

PPB2 

337.0 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 


Gas  Station  F 


her  Analysis  Report  95NV03AF.GC 


10  Printed:  Mar  06,  1996  12:22:54 
yi  Run  at  :  Nov  03,  1995  10:37:17 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/sec 
1.500  mV/sec 
0.050  mV 

Delay  0.0  sec 

0.000  mV -sec 

20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  “C 
31  "C 
550.0  sec 


Pk 

Compound  Name 

Area/Conc 

R.T. 

1 

Unknown 

14.92 

mVs 

20.9 

2 

Unknown 

37.61 

mVs 

22.5 

3 

Unknown 

25.47 

mVs 

29.6 

4 

Unknown 

0.180 

mVs 

41.7 

5 

Unknown 

0.056 

mVs 

54.2 

6 

Unknown 

2.849 

mVs 

58.8 

7 

Benzene 

33.91 

PPB2 

72.9 

8 

Unknown 

0.219 

mVs 

86.2 

9 

Trichloroethylen 

7.270 

PPB2 

92.8 

10 

Unknown 

0.082 

mVs 

101.8 

11 

Toluene 

37.52 

PPB2 

150.2 

12 

Tetrachloroethyl 

9.258 

PPB2 

183.0 

13 

ethylbenzene 

180.6 

PPB2 

281.8 

14 

Unknown 

0.609 

mVs 

315.4 

15 

m  &  p  xylene 

36.64 

PPB2 

337.0 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 

Gas  Station  G 


Run  #  7 


95NV03AH.GC 


Printed:  Mar  06, 

1996  12 

::26:i6 

Run  at  :  Nov  03, 

1995  1C 

1:56:36 

Inteqrator  Method 

Slope  Up 

0.500 

mV/sec 

Slope  Down 

1.500 

mV/sec 

Min  Height 

0.050 

mV 

Integrator  Delay 

0.0 

sec 

Min  Area 

0.000 

mV • sec 

Window  Size 

20.0 

% 

GC  Method 

Syringe  Inject  Volume  90.00 

uL 

Detector  Flow 

10.0 

ml/min 

Backflush  Flow 

10.0 

ml/min 

Aux  Flow 

0.0 

ml/min 

Oven  Temp/SetPoint 

40/40 

“C 

Ambient  Temp 

31 

"C 

Analysis  Time 

550.0 

sec 

Peak  Report 

Pk  Compound  Name  Area/Conc  R.T 

1  Unknown  12.88  mVs  21.2 

2  Unknown  29.43  mVs  22.8 

3  Unknown  25.81  xnVs  29.9 

4  Unknown  0.133  mVs  41,7 

5  Unknown  3.540  mVs  58.3 

6  Benzene  43.73  PPB2  73.2 

7  Trichloroethylen  10.40  PPB2  92.9 

8  Toluene  94.26  PPB2  150.6 

9  Tetrachloroethyl  3.518  PPB2  184.0 

10  ethylbenzene  178.8  PPB2  279.2 

11  m  &  p  xylene  43.34  PPB2  337.6 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 


Run  #  8 


Printed:  Mar  06,  1! 

996  12 

!:27:16 

Run  at  :  Nov  03,  1995  11:06:09 

Inteqrator 

Method 

Slope  Up 

0.500 

mV/ sec 

Slope  Down 

1.500 

mV/sec 

Min  Height 

0.050 

mV 

Integrator  Delay 

0.0 

sec 

Min  Area 

0.000 

mV • sec 

Window  Size 

20.0 

% 

GC  Method 

Syringe  Inject  Volume  90.00 

uL 

Detector  Flow 

10.0 

ml/min 

Backflush  Flow 

10.0 

ml/min 

Aux  Flow 

0.0 

ml/min 

Oven  Temp/SetPoint 

40/40 

"C 

Ambient  Temp 

31 

"C 

Analysis  Time 

550.0 

sec 

Peak  Report 

Pk  Compound  Name 

Area/ Cone 

R.T 

1 

Unknown 

13.26 

mVs 

21.1 

2 

Unknown 

40.76 

mVs 

22.8 

3 

Unknown 

27.29 

mVs 

29.7 

4 

Unknown 

1.131 

mVs 

37.8 

5 

Unknown 

0.152 

mVs 

41.6 

6 

Unknown 

0.026 

mVs 

44.6 

7 

Unknown 

0.124 

mVs 

54.1 

8 

Unknown 

3.285 

mVs 

58.8 

9 

Benzene 

30.48 

PPB2 

72.9 

10 

Trichloroethylen 

6.312 

PPB2 

92.8 

11 

Unknown 

0.455 

mVs 

117.3 

12 

Toluene 

12.06 

PPB2 

150.6 

13 

Tetrachloroethyl 

2.731 

PPB2 

182.6 

14 

ethylbenzene 

185.4 

PPB2 

281.6 

15 

m  &  p  xylene 

26.66 

PPB2 

338.3 

ppm  -  no  alarm;  PPMx  =  alarm  level  x 

Gas  Station  J 


Run#  9 


Photovac  Chromatoqrapher  Analysis  Report  95NV03AJ  GC 


Printed:  Mar  06,  1996  12:28:14 

Run  at  :  Nov  03,  1995  11:15:55 

Integrator  Method 
Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

Min  Height  0.050  mV 

Integrator  Delay  0.0  sec 

Min  Area  0.000  mV -sec 

Window  Size  20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


10 . 0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  “C 
31  ’C 
550.0  sec 


Pk  Compound  Name 

Area/Conc 

R.T 

1  Unknown 

9.543 

mVs 

21.4 

2  Unknown 

36.05 

mVs 

22.9 

3  Unknown 

35.35 

mVs 

30.0 

4  Unknown 

0.422 

mVs 

41.8 

5  Unknown 

7.296 

mVs 

59.2 

6  Benzene 

49.58 

PPB2 

73.4 

7  Unknown 

0.079 

mVs 

86.9 

8  Trichloroethylen 

11.14 

PPB2 

93.2 

9  Toluene 

19.17 

PPB2 

150.6 

10  Tetrachloroethyl 

3.742 

PPB2 

183.8 

11  ethylbenzene 

175.6 

PPB2 

281.3 

12  m  &  p  xylene 

36.67 

PPB2 

340.3 

ppm  =  no  alarm;  PPMx 

:  =  alarm  level  x 

Gas  Station  K 

Run  #  2 
0  2 


Photovac  Chromatographer  Analysis  Report  95NVQ6AB.GC 
5  7  10  Printed:  Mar  06,  1996  12:31:44 

^  ^  (mV)]  Run  at  :  Nov  06,  1995  10:07:32 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0 . 0  sec 
0 . 000  mV ‘sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  *C 

Ambient  Temp  32  “C 

Analysis  Time  550.0  sec 

^eak  Report 

Pk  Compound  Name  Area/Conc  R.T 

1  Unknown  15.67  mVs  20.7 

2  Unknown  28,44  mVs  22.4 

3  Unknown  28.77  mVs  29.3 

4  Unknown  0.240  mVs  43.7 

5  Unknown  0.226  mVs  50.4 

6  Unknown  1.703  mVs  58.8 

7  Benzene  44.98  PPB2  72.9 

8  Unknown  0.088  mVs  86.4 

9  Trichloroethylen  12.10  PPB2  92.8 

10  Toluene  17.24  PPB2  151.2 

11  ethylbenzene  165.0  PPB2  283.2 

12  m  &  p  xylene  24.98  PPB2  339.6 


=  no  alarm;  PPMx  =  alarm  level  x 


Gas  Station  M 


88 


Run  #  3  Photovac  Chromatoqrapher  Analysis  Report _ 95NV06AC.GC 

0  2  5  7  To  Printed:  Mar  06, 1996 12:33:45 

^  ^  ^  ^  TWyi  Run  at  :  Nov  06,  1995  10:17:02 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0.0  sec 
0.000  mV -sec 
20.0  % 


59-4  + 


94  + 


187  ^9 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  *C 

Ambient  Temp  32  "C 

Analysis  Time  _ 550.0  sec 

Peak  Report 
Pk  Compound  Name  Area/ Cone  R.T. 

1  Unknown  14.14  mVs  20.8 

2  Unknown  34.04  mVs  22.4 

3  Unknown  17.32  mVs  29.5 

4  Unknown  3.071  mVs  59.2 

5  Benzene  41.47  PPB2  73.3 

6  Unknown  0.206  mVs  86.4 


7  Trichloroethylen  12.97  PPB2  93.4 

8  Toluene  26.32  PPB2  152,0 

9  Tetrachloroethyl  2.653  PPB2  184.2 

10  ethylbenzene  157.0  PPB2  283.2 

11  m  &  p  xylene  25.46  PPB2  340.0 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 


Gas  Station  N 


Run  #  4 _ Photovac  Chromatographer  Analysis  Report  95NV06AD.GC 

0  ^  5  7*  To  Printed:  Mar  06, 1996  12:39:46 

^  ^  ^  ^  (mV)]  Run  at  :  Nov  06,  1995  10:26:32 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/sec 
1.500  mV/sec 
0.050  mV 

Delay  0.0  sec 

0.000  mV* sec 

20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 


10 . 0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  “C 
32  -C 


550.0  sec 


Peak  Report 

Pk 

Compound  Name 

Area/Conc 

R.T, 

1 

Unknown 

19.51 

mVs 

20.9 

2 

Unknown 

31.56 

mVs 

22.2 

3 

Unknown 

31.38 

mVs 

29.6 

4 

Unknown 

1.313 

mVs 

59.6 

5 

Benzene 

45.15 

PPB2 

73.4 

6 

Trichloroethylen 

15.28 

PPB2 

93.7 

7 

Toluene 

23.97 

PPB2 

153,2 

8 

Unknown 

0.751 

mVs 

186.2 

9 

Tetrachloroethyl 

7.119 

PPB2 

202.8 

10 

ethylbenzene 

123.3 

PPB2 

286.9 

11 

m  &  p  xylene 

22.14 

PPB2 

343.3 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 

Gas  Station  0 


550 


gw 


Run  #  5 


Photovac  Chromatographer  Analysis  Report  95NV06AE.GC 


Printed:  Mar  06,  1996  12:41:15 

Run  at  :  Nov  06,  1995  10:36:00 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  inV/sec 
1.500  mV/sec 
0.050  mV 
0.0  sec 
0.000  mV* sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  *C 
32  -C 
550.0  sec 


Pk  Compound  Name 

Area/Conc 

R.T 

1 

Unknown 

16.08 

mVs 

21.0 

2 

Unknown 

32.79 

mVs 

22.8 

3 

Unknown 

17.49 

mVs 

29.8 

4 

Unknown 

0.038 

mVs 

41.8 

5 

Unknown 

4.287 

mVs 

58.8 

6 

Benzene 

37.44 

PPB2 

74.0 

7 

Unknown 

0.085 

mVs 

87.4 

8 

Trichloroethylen 

14.29 

PPB2 

94.2 

9 

Toluene 

24.76 

PPB2 

153.2 

10 

Tetrachloroethyl 

3.849 

PPB2 

185.0 

11 

ethylbenzene 

120.8 

PPB2 

286.6 

=  no  alarm;  PPMx  =  alarm  level  x 


Run  #  6 
0  ^ 


^otovac^g^atographer  Analysis  Report  95NV06AV  r.. 

-1 - - - 1 - - -  ^  Printed.  Mar  06,  1996  12:43: 04  I 

(mV)  Run  at  :  Nov  06,  1995  10:45:29 

Integrator  Method 

Slope  Up  0.500  mV/sec 

Slope  poTO  1.500  mv/sec 

- — + - -  Min  Height  0.050  mV 

-  T  Integrator  Delay  0 . 0  sec 

0.000  mV. sec 

^  Window  Size  20.0  % 

I  ,  o  •  -  GC  Method 

+  +  -  Syringe  Inject  Volume  90.00  uL 


-  ^  :3U,UU  Ul) 

Detector  Flow  in  n  /  • 

Oven  Temp/SetPoint  40/40 
Ambient  Temp  ^32  <‘q 

Analysis  Time  550.O  3^0 

ReaK  Report - — 

Pk  Compound  Name  Area/Conc  r  t 

1  Unknown  16. 17  ^iVs  21.2 

2  Untaown  34.70  mVs  22.9 

3  untaown  31.37  mVs  30.0 

4  Unknown  I.694  mVs  59  0 

5  Benzene  40. 06  ppb2  74.2 

6  Trichloroethylen  12.66  PPB2  94.5 

7  Toluene  41  ppro  t  co  c 

9  ethylbenzene  127.8  PPB2  287.4 


16.17  mVs 
34.70  mVs 
31.37  mVs 
1.694  mVs 
40.06  PPB2 


ppm  =  no  alarm;  ppmx  =  alarm  level  y 
Gas  Station  Q 


— hotovac  Chromatoqrapher  Analysis  Rppn>-^- 

-I - ^ - Zj  lO  Printed:  Mar  06,  igge" 

Run  at  ■■ 


95NV06AG. nr 


t- 


+ 


+ 


+ 


+ 


+ 


+ 


(mv) 


Nov  06,  1995 


12:46:54 

10:54:57 


integrator  Method 
Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

Min  Height  0.050  roV 

Integrator  Delay  0.0  sec 

0.000  mv  sec 

Window  Size  20.0  % 

.  _  GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 
,  Peak  Report 

Pk  Compound  Nami  Area/Conc 


10,0  ml/min 

10.0  ml/min 
0.0  ml/min 
40/40  "C 
32  “C 
550,0  sec 


1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 


12.51  mVs 
29.47  mVs 
15.77  mVs 
1.386  mVs 
0.108  mVs 


’  m  •  T:  U.1U8  mVs 

6  Trichloroethylen  9.379  PPB2 

7  Toluene  32.95  ppB2 

8  Tetrachloroethyl  3.595  PPB2 

9  ethylbenzene  160.6  PPB2  287.2 

32.05  PPB2  347.3 


9  ethylbenzene 
10  m  &  p  xylene 


R.T 

21.2 

22.6 

29.9 

58.5 
87.7 

94.5 

153.4 

187.4 


ppm  -  no  alarm;  PPmx  =  alarm  level 


Gas  Station  R 


-f 


X 


Run  #  7 

0  2 
~  :  T— 


Photovac  Chromatoqrapher  Anal 
_ 7  10  Printed; 


Analysis  Report  95NV06AG  rr 

- Ip  Printed;  Mar  07,  1996  09  :  18:22  " — 

(mV)  Run  at  ;  Nov  06,  1995  10:54:57 


^Integrator  Method 
Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

Min  Height  0.050  mV 

Integrator  Delay  0.0  sec 

Min  Area  0.000  mV -sec 

Window  Size  on  n  ^ 


GC  Method 

Syringe  Inject  Volume  90.00  uL 
Detector  FI nw  in  n  .  ^ 


I  Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time _ 


Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Unknov/n 

5  Benzene 

6  Unknown 


Peak  Report 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  "C 
32  •’C 
550.0  sec 


Area/Conc 
12.51  mVs 
29.47  mVs 
15.77  mVs 
1.386  mVs 
22.29  PPB2 
0.108  mVs 


.  V  .  iUV  b 

7  Trichloroethylen  9.376  PPB2 


8  Toluene 

9  Unknown 

10  Unknov/n 

11  Unknown 


32.94  PPB2  153.4 
0.866  mVs  187 . 4 
5.757  mVs  287.2 
1 . 655  mVs  347 . 3 


_ppm  =  no  alarm;  PPMx  =  alarm  level 
Gas  Station  Ra 


El 


9. 


Run  #  8 

2 


^hotovac  Ct^omatographer  Analvsig  — x.  _ _ 

-1^  7  Printed:  Mar  06  ^  iQQfi — -  ssl^oeAH.Gf 

Run  at  :  Nov  06,'  ^995 

_ Integrator  Method 

sioS  d5™ 

![f^"  Height  0.050  mV 

- 4  Blndov  Site  f 

4.  I  c  .  _GC  Method 

+  -  Sypnge  Inject  Volume  90.00  uL 

Detector*  TTI  rM.r  -  *  .  ^ 


Detector  Flow  0  ml/™- 

Backflush  Flow  10 ‘o 

Aux  Flow  “1/““ 

Oven  Temp/SetPoint  40/40 
Ambient  Temp  ^33 

-.Analysis  Time _ 550.0  sec 

DU  ™  ■  Peax  Report  - - 

Pk  compound  N55i A?ii75onc  r  t 

1  Unknown  0.282  mVs  93 

2  Untoown  14.12  mVs  20  9 

3  Unknown  47.41  mVs  22  7 

4  unknown  22.34  mVs  2^8 

5  Unknown  0.142  mVs  41:8 

6  unknown  3.848  mVs  59  8 

7  Benzene  46,99  pprp  t 

I  ®  Unknown  0.084  mVs  87 '4 

10  ^^^^^^“^oethylen  15.50  PPB2  94. '4 

10  Toluene  go  leo  /- 

l'2  3.043  Sb2  XSy-.t 

11  fSenf"''®  288.6 

xylene  14.96  PPB2  413.0 


_ppm  =  no  alarm;  ppmx  =  alarm  level  v 
Gas  Station  s 


426  H13 


550 


Run  #  9 
Q  2 

>  ^  ^ 


^hotovac^h^togra^r  ^alysis  ggEgrt  95NV06AT  r.. 

-1 - - - ^ — 1°  Printed:  Mar  06,  1996 — Fi-by 1 

(mV)  Run  at  :  Nov  06,  1995  iiiis.Mg 

_  Integrator  Methnt^ 

S]nS«  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

.  Min  Height  0.050  “v 

- -  Integrator  Delay  0.0  sec 

°-000  rov-sec 

==— 2  Window  Size  20.0  % 

I  ,  r,  .  _GC  Method 

+  +  -  Syringe  Inject^olume  90  .'oo  uL 


Detector  Flow  m  n  /  • 

Oven  Temp/SetPoint  40/40 

Ambient  Temp  '33 

_Analysis  Time  550  .n  go.. 

„  IpeaK  Report 

Pk  Compound  Niii Area/Conc 

1  Untaovn  13.93  mvs 

2  Unknown  35.15  mVs 

3  Untaown  19.78  mVs 

4  Unknown  0.041  mVs 

5  Unknown  4.230  mVs 

6  Benzene  32.91  ppg; 

7  Unknown  0.07^ 


13.93  mVs  21.4 
35.15  itiVs  23.1 
19.78  mVs  30.3 
0.041  mVs  42.6 
4.23  0  itiVs  59.6 
32.91  PPB2  74.6 
0.076  mVs  87.7 


o  m  •  \-V  V./.U/D  mvs  87.7 

8  Trichloroethylen  12.06  PPB2  95.0 

io  23.16  PPB2  154  4 

^2  184.1  PPB2  291.2 

12  m  &  p  xylene  37.38  PPB2  350.3 


ppm  =  no  alarm;  ppmx  =  alarm  level 
Gas  Station  T 


Run  #  11 


...P^tovac  Chromatoqrapher  Analysis  Report 

-P--.  7  \ _ 10  Printed:  Mar  06,  1996  12:5~lTlt^ 

(mV)  Run  at  :  Nov  06,  1995  11:35:03 

Integrator  Method 

Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

- + — - _ =  Height  0.050  mV 

1  Integrator  Delay  0.0  sec 

Min  Area  0.000  mV -sec 

Window  Size  20.0  % 


^3 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


10.0  ml/min 

Backflush  Flow  10.0  ml/min 

0.0  ml/min 

Oven  Temp/SetPoint  40/40  ®C 

Ambient  Temp  34 

-Analysis  Time _ _ 550 , 0  sec 

~  Peak  Report  - - 

Pk  Compound  Name  Area/Conc  R.T 

1  Unknown  18.95  mVs  21, 0 

2  Unknown  64.81  mVs  22,7 

3  Unknown  43. 11  mVs  29.9 

4  Unknown  0.743  mVs  38.3 

5  Unknown  0.347  mVs  42.2 

6  Unknown  0.677  mVs  46.5 

7  Unknown  0.288  mVs  51.3 

8  Unknown  0.883  mVs  56.0 

9  Unknown  0.146  mVs  87.8 

10  Trichloroethylen  8.402  PPB2  94.9 

11  Unknown  0.152  mVs  104 ! 4 

12  Toluene  25,68  PPB2  154.4 

13  Tetrachloroethyl  13.12  PPB2  188  4 

14  ethylbenzene  147.3  PPB2  290*9 


^m  =  no  alarm;  PPMx  ==  alarm  level  x 
Gas  Station  V 


98 


Run  #11 


2 

5 

7  1 

> 

- 1 - 

_i_. 

.  -f 

______ f 

1 — 

Photovac  Chromatpgrapher  Analysis  Report  95NvnfiA;r  r.r 


39 


59 


94 


133 


187 


249 


327 


426 


15 


+ 


+ 


H- 


+ 


+ 


+ 


+ 


+ 


+ 


Printed:  Mar  07,  WT  09:20:21 
Run  at  :  Nov  06,  1995  11:35:03 

Integrator  Method 

Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

Min  Height  0.050  mV 

Integrator  Delay  0.0  sec 

0.000  mV -sec 

Window  Size  20.0  % 

GC  Method 

Syringe  In jectVolume  90.00  uL 

'Cl.-...  -  ^  - 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  “C 
34  “C 
550 . 0  sec 


64.81  mVs 
43.11  mVs 


IPeak  Report 
Pk  Compound  Name  Area/Conc 

1  Unknown  18.95  mVs 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknown 

7  Unknown 

8  Unknown 

9  Benzene 
10  Unknown 


743  mVs 
0.346  mVs 
0.677  mVs 
0.288  mVs 
0,883  mV  s 
22.43  PPB2 
0,146  mVs 


R.T, 

21.0 
22 . 7 
29 . 9 


- - ...  .  JL  u  m  V  b 

11  Trichloroethylen  8.664  PPB2 

12  Unknown  0.152  mVs 

13  Toluene 

14  Unknown 

15  Unknown 


38.3 

42.2 

46.5 

51.3 
56.0 

74.6 

87.8 

94.9 
104.4 

25.68  PPB2  154.4 
3.160  mVs  188.4 
4.786  mVs  290.9 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 


Gas  Station  Va 


550 


99 


Run  #  12 


20 


2 

5 

7  1 

> 

1 

)  ' - 

-f 

.  -1- 

_  + 

Printed: 
Run  at  : 


Mar  06,  1996 


95NV06AL. GC 


Nov  06,  1995 


~12:56;32 

11:44:26 


39  k 


59  l 


94 


133.  H 


187 


249 


12 


327  M 


+ 


F13 


426 


+ 


+ 


+ 


+ 


+ 


Integrator  Method 


Slope  Up 

0.500 

Slope  Down 

1.500 

Min  Height 

0.050 

Integrator  Delay 

0.0 

Min  Area 

0.000 

Window  Size 

20.0 

GC  Method 
Syringe  Inject  Volume  90.00 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 
”  Peak  Report 


10.0 

10.0 

0.0 

40/40 

35 

550.0 


uL 

ml/min 

ml/min 

ml/min 

“C 

“C 

sec 


Pk  Compound  Name 


Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Benzene 

8  Unknown 

9  Trichloroethylen 

10  Toluene 

11  Tetrachloroethyl 

12  m  xylene 

13  ethylbenzene 


1 

2 

3 

4 

5 

6 
7 


Area/Conc 

R.T 

11.88 

mVs 

21.8 

41.09 

mVs 

23.2 

20,75 

mVs 

30.6 

0.235 

mVs 

39.0 

0,100 

mVs 

42,7 

4.326 

mVs 

59.7 

27.76 

ppb 

75.2 

0.078 

mVs 

88,1 

12.72 

ppb 

95.4 

22.10 

ppb 

155,2 

2.637 

ppb 

188.4 

174.6 

ppb 

290,1 

40.70 

ppb 

350.6 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 


Gas  Station  W 


550 


Run  #  2 

[o  T 


Photovac  Chromatoarapher  Analysis  Report  95NvnAAB  GC 

- - -  7  10  Printed:  nar  06,  1996  12:58:12  ' — 

(mV)!  Run  at  :  Nov  08,  1995  10:01:48 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0.0  sec 
0.000  mV -sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10. 0  ml/min 

Backflush  Flow  10. 0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  °C 

Ambient  Temp  29  °C 

_An5lysis  Time _  550.0  sec 

~  Peak  Report 

Pk  Compound  Name  Area/Conc 

1  Unknown  10.97  mVs 

2  Unknown  23.64  mVs 

3  Unknown  21.78  mVs 

4  Unknown  0.692  mVs 

5  Unknown  0.194  mVs 

6  Unknown  0.441  mVs 

7  Unknown  1.036  mVs 

8  Toluene  18.56  PPB: 

9  Unknown  1.496  mVs 


10.97  mVs  22.4 
23.64  mVs  24.0 
21.78  mVs  31.2 
0.692  mVs  39.8 
0.194  mVs  43.7 
0.441  mVs  48.4 
1.036  mVs  57.4 
18.56  PPB2  157.4 
1.496  mVs  190.4 


10  Tetrachloroethyl  7.587  PPB2  221.4 

11  ethylbenzene  135.4  PPB2  294 !l 

12  m  &  p  xylene  68.17  PPB2  353.3 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Gas  Station  X 


101 


Run  #  3 
|0  2 


39  -P>4  + 


59  ^  p  + 


Photovac  Chromatoqrapher  Analysis  Report  QtKnzno,,^ 

^  .  1  10  Printed :  MiF~067^T96 - 

(mV)  Run  at  :  Nov  08,  1995  10:ll.'48 

Integrator  Method 

0.500  mV/sec 
Slope  Down  I.SOq  mV/sec 

tit. _ +  -  Height  0.050  mV 

-  -=f  Ipegrator  Delay  0.0  sec 

^  0.000  mV -sec 

—  Window  Size  20.0  % 

GC  Method 

4-  4-  -  Syringe  Inject“volume  90.00  uL 


Detector  Flow  10  o  tnl/m-im 

Backflush  Plow  10. 'o  ml/min 

0.0  ml/min 

Oven  Temp/SetPoint  40/40  "C 

Ambient  Temp  29  °c 

^Analysis  Time _ ^.0  sec 

Peak  Report 

Pk  Compound  Name  Area/Conc  r  i 

0  16.66  mVs  22.0 

2  Unknown  30.85  mVs  23.4 

3  Unknown  19.48  mVs  30.8 

4  Unknown  2.724  mVs  39.2 

5  Unknown  0.262  mVs  43.2 

6  Unknown  0.919  mVs  56.8 

o  0.399  mVs  122.9 

8  Toluene  12.09  PPB2  157.2 

9  Unknown  1.821  mVs  191.0 

10  Tetrachloroethyl  9.863  PPB2  221.8 

11  ethylbenzene  164.0  PPn?  oqo  p 

12  m  &  p  xylene  79.20  PPB2  354:  S 


56.8 

122.9 


_ppm  =  no  alarm;  PPMx  =  alarm  level 
Gas  Station  Y 


102 


0 


20 


39 


59 


94 


133 


187 


249 


327 


426 


550 


Run  #  4 _ Photovac  Chromatoarapher  Analysis  Report  95NV08AD,GC 


0 

2 

5 

7 

10  Printed:  Mar  06, 

1996  13:11 

:31 

> 

1 

' 

(mV) 

Run  at  :  Nov  08, 

1995  10:21 

:57 

Inteqrator  Method 

Slope  Up 

0.500  mV/sec 

Slope  Down 

1.500  mV /sec 

_ 

+ 

- 

Min  Height 
Integrator  Delay 

Min  Area 

Window  Size 

0.050  mV 
0.0  sec 

. 

0.000  mV- 
20.0  % 

sec 

3 

GC  Method 

+ 

+ 

+ 

- 

Syringe  Inject  Volume  90.00  uL 

1  f 

Detector  Flow 

10.0  ml/min 

p 

Backflush  Flow 

10.0  ml/min 

■/ 

Aux  Flow 

0.0  ml/min 

1 

Oven  Temp/SetPoint 

40/40  •’C 

Ambient  Temp 

29  °C 

-p 

+ 

Analysis  Time 

550,0  sec 

Peak 

Report 

Pk  Compound  Name 

Area/Conc 

R.T. 

> 

1  Unknown 

7.588  mVs 

22.0 

r 

2  Unknown 

26.60  mVs 

23.7 

3  Unknown 

25.74  mVs 

30.9 

\ 

+ 

+ 

- 

4  Unknown 

0.831  mVs 

39.4 

5  Unknown 

0.439  mVs 

43.2 

6  Unknown 

0.748  mVs 

57.4 

7  Toluene 

48.67  PPB2 

157.8 

8  Unknown 

1.309  mV  s 

191.4 

+ 

+ 

9  Tetrachloroethyl 

10.75  PPB2 

222.6 

10  ethylbenzene 

158.8  PPB2 

294.6 

11  m  &  p  xylene 

110.0  PPB2 

356.0 

>7 

12  o  xylene 

32.12  PPB2 

420.8 

k 

-h 

+ 

)9 

+ 

4- 

+ 

> 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 

4- 

+ 

+ 

* 

Gas  Station  Z 

)ll 

■  12 

+ 

4- 

-h 

Run 


Photovac  Chromatoqrapher  Analysis  Report _ 9  5NV08AE  ,  GC 


10 


Ji. 


+ 


+ 


+ 


-f 


+ 


+ 


+ 


-f 


+ 


+ 


(mV) 


Printed:  Mar  06,  1996  13:14:38 

Run  ar  :  Nov  08,  1995  10:33:48 

Integrator  Method 


Slope  Up 

0 

.500 

mV/ sec 

Slope  Dov/n 

1 

.500 

mV/ sec 

Min  Height 

0 

.050 

mV 

Integrator  Delay 

0.0 

sec 

Min  Area 

0 

.000 

mV • sec 

Window  Size 

20.0 

% 

GC  Method 
Syringe  Inject  Volume  90.00  uL 
Detector  Flow 
Backflush  Flov; 

Aux  Flov; 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


10.0  ml/min 
10,0  ml/min 
0.0  ml/min 
40/40  “C 
29  "C 
550.0  sec 


Peak  Report 


Pk 

Compound  Name 

Area/Conc 

R.T 

1 

Unknov;n 

10.62 

mVs 

21.8 

2 

Unknown 

27.21 

mVs 

23.4 

3 

Unknown 

27.12 

mVs 

30.6 

4 

Unknown 

0.432 

mVs 

39.0 

5 

Unknovjn 

0.248 

mVs 

43.0 

6 

Unknov/n 

0.708 

mVs 

56.9 

7 

Unknown 

0.928 

mVs 

191.2 

8 

Tetrachloroethyl 

7.531 

PPB2 

223.2 

9 

ethylbenzene 

137.8 

PPB2 

296.5 

10 

m  &  p  xylene 

82.86 

PPB2 

359.0 

11 

0  xylene 

24.17 

PPB2 

423.2 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 


Gas  Station  AA 


Run  #  6 _ Photovac  Chromatoarapher  Analysis  Report  95NV08AF.GC 

0 _  2  5  7  10  Printed:  Mar  06,  1996  13:16:06 

^  ^  ^  ^  '  '  ’  '(mV)|  Run  a-  :  Nov  08,  1995  10:43:14 

Integrator  Method 


Slope  Up 
Slope  Dov/n 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV /sec 
0.050  mV 
0.0  sec 
0.000  mV • sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  “C 

Ambient  Temp  29  “C 

Analysis  Time _ 550.0  sec 

Peak  Report 

Pk  Compound  Name  Area/Conc 

1  Unknown  10.56  mVs 

2  Unknown  29.13  mVs 

3  Unknown  28.40  mVs 

4  Unknov;n  0.577  mVs 

5  Unknovm  0.129  mVs 

6  Unknov/n  1.4  66  mVs 

7  Toluene  17.10  PPB 

8  Tetrachloroethyl  8.355  PPB 

9  ethylbenzene  155.2  PPB 

10  m  &  p  xylene  111.4  PPB 


10.56  mVs  22.4 
29.13  mVs  23.9 
28.40  mVs  31.2 
0.577  mVs  43.8 
0.129  mVs  53.2 
1.466  mVs  56.7 
17.10  PPB2  159.0 
8.355  PPB2  224.8 
155.2  PPB2  297.0 
111.4  PPB2  358.6 


i  =  no  alarm;  PPMx  =  alarm  level  x 


Gas  Station  AB 


106 


Run  #  8 


20 


39 


59 


94 


Photovac  Chromatoaranher  Analysis  Report 

5  _ 1  10  Printed:  Mar  06,  1996 

Run  at  :  Nov  08,  1995 


95NV08AH.nr 


(mV) 


-  + 


133 


187 


249 


327 


426 


+ 


d- 


>a 


+ 


-f 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


-h 


+ 


+ 


13:21:16 

11:02:24 


Integrator  Method 


Slope  Up 

0 

,500 

mV/ sec 

Slope  Down 

1 

.500 

mV/sec 

Min  Height 

0 

.050 

mV 

Integrator  Delay 

0.0 

sec 

Min  Area 

0 

.000 

mV • s  e  c 

Window  Size 

20.0 

% 

GC  Method 
Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time _ 


Pk  Compound  Name 
1  Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

Tetrachloroethyl 
ethylbenzene 
m  &  p  xylene 
o  xylene 


Peak  Report 


10 . 0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40 
30  “C 
550.0  sec 


Area/Conc 
41.86  m V  s 
31.93  mVs 
0.574  mVs 
0.696  mV  s 
0.548  mVs 
10.36  PPB2  218.6 
201.1  PPB2  297.6 
107.9  PPB2  360.0 
27.53  PPB2  427.6 


R.T, 

23.0 

30.5 

42 . 6 

56.6 
192.4 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 


Gas  Station  AD 


550 


107 


Run  #  9 _ Photovac  Chroinatographer  Analysis  Report  95NV08AI.GC 

Q  ^  Printed:  Mar  06,  1996  13:23:15  ^ — 

>  '  '  (ikV)  Run  at  :  Nov  08,  1995  11:12:04 

Integrator  Method 

Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

+  +  +  -  Min  Height  0.050  mV 

— —  _ _  Integrator  Delay  0.0  see 

>  -  T  Min  Area  0.000  mV -sec 

I - ^ _ _ _ _ ;  Window  Size  20.0  % 


H  /4  + 


59  h  6  + 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  °C 

Ambient  Temp  31  °c 

Analysis  Time  550.0  sec 

Peak  Report  ~  ~ 

Pk  Compound  Name  Area/Conc  R. 

1  Unknown  9.425  mVs  22^2 

2  Unknown  25.35  mVs  23.8 

3  Unknown  25.75  mVs  31.1 

4  Unknown  0.150  mVs  39.5 

5  Unknown  0.424  mVs  43.6 

6  Unknown  1.156  mVs  57.4 

7  Toluene  7.134  PPB2  159.0 

8  Tetrachloroethyl  8.906  PPB2  224.8 

9  ethylbenzene  188.5  PPB2  298! 9 

10  m  &  p  xylene  111.0  PPB2  361.0 

11  o  xylene  31.03  PPB2  425.2 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Gas  Station  AE 


42  6  kL,  + 


108 


109 


Run  #  3 


> 


Photovac 

5 


Chromatoqrapher  Analysis 
7  10  ■  ■ 


(mV) 


Printed:  Mar 
Run  at  :  Nov 


Report 
06,  1996 
09,  1995 


95NV09AD, GC 
13:28:50' 
10:34:17 


Inteqrator  Method 

Slope  up 

0.500  mV/ sec 

Slope  Down 

1.500  mV/ sec 

_  Min  Height 

0.050  mV 

Integrator  Delay 

0 . 0  sec 

Min  Area 

0.000  mV 

*  sec 

.  Window  Size 

20.0  % 

GC  Method 

-  Syringe  Inject  Volume  90.00  uL 

Detector  Flow 

10.0  ml /min 

Backflush  Flow 

10.0  ml/min 

Aux  Flow 

0.0  ml/min 

Oven  Temp/SetPoint 

40/40  'C 

Ambient  Temp 

30  ”C 

-  Analysis  Time 

550.0  sec 

Peak 

Report 

Pk  Compound  Name 

Area/Conc 

R.T. 

1  Unknown 

9.192  mVs 

21.6 

2  Unknown 

16.73  mVs 

23.1 

3  Unknown 

13.63  mVs 

30.3 

4  Unknown 

0.092  mVs 

42.6 

5  Unknown 

4 . 163  mVs 

59.1 

6  Benzene 

68.72  PPB2 

75,4 

7  Trichloroethylen 

0.261  PPB2 

88.6 

8  Toluene 

12.79  PPB2 

157.8 

9  Tetrachloroethyl 

9.636  PPB2 

222.6 

10  ethylbenzene 

198.5  PPB2 

293.3 

11  m  Sc  p  xylene 

127.1  PPB2 

354.0 

12  o  xylene 

49 .96  PPB2 

420.8 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Gas  Station  AG 


|l2  +  +  + 


426 


Run  #  4 _ Photovac  Chromatographer  Analysis  Report  95NV09AE.GC 

0  2  5  7  10  PrintedT  Mar  06,  19  9  6  13:29:52 — ^ - 

>  '  '  '  ^  ~(in\r)]  Run  at  :  Nov  09  ,  1995  10:44:18 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0 . 0  sec 
0.000  mV  *  sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flov; 

Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


10.0  ml/min 
10.0  ml/min 
0 . 0  ml/min 
40/40  "C 
30  “C 
550.0  sec 


Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknown 

7  Toluene 


Peak  Report 


Area/Conc  r.t, 
36.31  mVs  21.5 
16 . 11  mVs  30 . 2 
3.424  mVs  38.7 
0.701  mVs  42.6 
2.205  mVs  44.9 
0.917  mVs  57.4 
9.490  PPB2  158.0 


8  Tetrachloroethyl  7.090  PPB2  223.0 


9  Unknown 

10  ethylbenzene 

11  m  &  p  xylene 

12  Unknown 

13  o  xylene 


0.493  mVs  267.4 
163,2  PPB2  297.3 
83.23  PPB2  358.6 
0.776  mVs  386.0 
96.78  PPB2  437.2 


ppm  -  no  alarm;  PPMx  =  alarm  level  x 
Gas  Station  AH 


Run  #  4 
0  2 


Photovac  Chromatographer  Analysis  Report  95NV09AR  gc 
P  T  10  Printed;  Mar  07,  1996  09"iT2:17~ — I 

(mV)  Run  at  :  Nov  09,  1995  10:44:18 

Integrator  Method 
Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

4-  +  Min  Height  0.050  mV 

- - - Integrator  Delay  0.0  sec 

Min  Area  0.000  mV -sec 

- Window  Size  20.0  % 

GC  Method 

+  +  -  Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time _ 


Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknown 

7  Benzene 


Peak  Report 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  "C 
30  *C 
550.0  sec 


Area/Conc 
36.31  mVs 
16.11  mVs 
3.424  mVs 
0.701  mVs 
2.204  mVs 
0.917  mVs 
53.35  PPB2 


Trichloroethylen  1.688  PPB2 


9  Toluene 

10  Unknown 

11  Unknown 

12  Unknown 

13  ethylbenzene 

14  Unknown 

15  Unknown 


9.476  PPB2  158,0 
1.612  mVs  223.0 
0.492  mVs  267.4 
5.534  mVs  297.3 
83.19  PPB2  358.6 
0.776  mVs  386.0 
3.791  mVs  437.2 


ppm  ==  no  alarm;  PPMx  =  alarm  level  x 


Gas  Station  AHa 


112 


Run  #  5 


133 


187 


249 


327 


426 


550 


0  Printed:  Mar 

- ^  L'i  V 

06,  1996  nrioThT 

Run  at  ;  Nov 

09,  1995  10:53:44 

Integrator  Method 

Slope  Up 

0.500  mV/sec 

Slope  Dov;n 

1.500  mV/sec 

Min  Height 

0.050  mV 

Integrator  Delay 

0 . 0  sec 

Min  Area 

0.000  mV -sec 

Window  Size 

20.0  % 

GC  Method 
Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


Peak  Report 


10.0  ml/min 
10,0  ml/min 
0.0  ml/min 
40/40  “C 
31  “C 
550.0  sec 


Pk 

Compound  Name 

Area/Conc 

1 

Unknown 

8.348 

mVs 

2 

Unknown 

21.09 

mVs 

3 

Unknown 

36.41 

mVs 

4 

Unknown 

0.133 

mVs 

5 

Unknown 

1.510 

mVs 

6 

Unknown 

0.368 

mVs 

7 

Unknown 

1.544 

mVs 

8 

Unknown 

1 .789 

mVs 

9 

Benzene 

70.43 

PPB2 

10 

Unknown 

11.03 

mVs 

11 

Trichloroethylen 

23.49 

PPB2 

12 

Unknown 

4.446 

mVs 

13 

Unknown 

3.108 

mVs 

14 

Unknown 

3.287 

mVs 

15 

Toluene 

94 . 94 

PPB2 

16 

Unknown 

6.302 

mVs 

17 

Unknown 

1.761 

mVs 

18 

Tetrachloroethyl 

31.61 

PPB2 

19 

Unknown 

2.416 

mVs 

20 

ethylbenzene 

272 . 8 

PPB2 

21 

m  &  p  xylene 

160.2 

PPB2 

22 

o  xylene 

74.04 

PPB2 

R.T. 
21.5 
22.8 
30.2 
42, 
46, 
50, 

56  , 
66. 
75, 
85.0 
97.0 
106.0 

121.7 
135.0 

155.8 
186.2 
204, 
222, 
266. 
294, 
355, 


424.4 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 


Gas  Station  AI 


113 


Run  #  6 

|0  Y 


Photovac  Chromatoqrapher  Analysis  ReDort 

-  7  10  Printed:  Mar  06,  1996 

(mV)!  Run  at  ;  Nov  09,  1995 


_95NV^9AG.GC 
13:31:56 
11:03: 06 


39  H  /4  + 


59  1^7  + 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/sec 
1.500  mV /sec 
0.050  mV 

Delay  0.0  sec 

0.000  mV 'See 

20,0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Jlow  lO.Oml/min 

Backflush  Flow  10. o  ml/min 

,  0.0  ml/min 

Oven  Temp/SetPoint  40/40  "C 

Ambient  Temp  32  «c 

Analysis  Time  _ 550.0  sec 

Peak  Report 

Pk  Compound  Name  Area/Conc 

1  Unknown  10. oo  mVs 

2  Unknown  20.46  mVs 

3  Unknown  24.17  mVs 

4  Unknown  0.094  mVs 

5  Unknown  0.226  mVs 

6  Unknown  1,067  mVs 

7  Unknown  0.855  mVs 

8  Toluene  13.71  PPB: 

9  Unknown  0.529  mVs 


10.00  mVs  21.4 
20.46  mVs  22.7 
24.17  mVs  30.2 
0.094  mVs  38.5 
0 . 226  mVs  42 . 6 
1.067  mVs  44.9 
0.855  mVs  56.8 
13.71  PPB2  156.8 
0.529  mVs  189.8 


10  Tetrachloroethyl  9.479  PPB2  221.8 


11  Unknown 

12  ethylbenzene 

13  m  &  p  xylene 

14  o  xylene 


0.893  mVs  267.7 
224.8  PPB2  294.9 
170.6  PPB2  356.6 
76.71  PPB2  423.2 


^pm  ^  no  alarm;  PPMx  =  alarm  level  x 
Gas  Station  AJ 


114 


Run  #  6 


Photovac  Chromatoqrapher  Analysis  Report 


Printed:  Mar  07,  1996 
Run  at  :  Kov  09,  1995 


95NV09AG . nr 
09:23:29 
11:03:06 


Integrator  Method 


Slope  Up 

0.500  mV/sec 

Slope  Down 

1.500  mV/sec 

Min  Height 

0.050  mV 

Integrator  Delay 

0 . 0  sec 

Min  Area 

0.000  mV 

•  sec 

Window  Size 

20.0  % 

GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flov; 

10,0  ml /min 

Backflush  Flow 

10.0  ml/min 

Aux  Flow 

0.0  ml/min 

Oven  Temp/SetPoint 

40/40  “C 

Ambient  Temp 

32  "C 

Analysis  Time 

550.0  sec 

Peak 

Report 

Pk  Compound  Name 

Area/Conc 

R.T 

1  Unknown 

10.00  mVs 

21.4 

2  Unknown 

20.46  m V  s 

22.7 

3  Unknown 

24.17  mVs 

30.2 

4  Unknown 

0,094  mVs 

38.5 

5  Unknown 

0.226  mVs 

42 . 6 

6  Unknown 

1.067  mVs 

44.9 

7  Unknown 

0.855  mVs 

56.8 

8  Benzene 

50.30  PPB2 

75.3 

9  Trichloroethylen 

2.238  PPB2 

96 . 5 

10  Toluene 

13.69  PPB2 

156.8 

11  Unknown 

0.527  mVs 

189.8 

12  Unknown 

2.159  mVs 

221.8 

13  Unknown 

0.893  mVs 

267.7 

14  Unknown 

7.653  mVs 

294.9 

15  ethylbenzene 

170.6  PPB2 

356.6 

16  o  xylene 

76.64  PPB2 

423.2 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Gas  Station  AJa 


550 
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Run  #  7 

[o  T 


Photovac  Chromatoqrapher  Analysis  Report  95NV09AH  GC 
5  7  10  Printed:  Mar  06,  19  9  6  13:32:57 — ^ — 

^  ^  (mV)|  Run  at  :  Nov  09,  1995  11:13:14 

Integrator  Method 


59  l\6  + 


94^7  + 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV /sec 
1.500  mV/sec 
0,050  mV 
0 . 0  sec 
0.000  mV ‘See 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  "C 

Ambient  Temp  33  "C 

Analysis  Time  550.0  sec 

Peak  Report 

Pk  Compound  Name  Area/Conc  r.t. 

1  Unknown  9.905  mVs  2l!4' 

2  Unknown  21.83  mVs  23.0 

3  Unknown  24.59  mVs  30.2 

4  Unknown  0.362  mVs  42.7 

5  Unknown  1.002  mVs  44.9 

6  Unknown  0.985  mVs  57.2 

95.0 

106.0 


7  Trichloroethylen  2.561  PPB2 


16.65  PPB2  156.4 


8  Unknown  0.154  mVs  106.0 

9  Toluene  16.65  PPB2  156.4 

10  Tetrachloroethyl  9.699  PPB2  222.2 

11  ethylbenzene  205.6  PPB2  295.4 

12  m  &  p  xylene  103.3  PPB2  356.3 

13  o  xylene  35.59  PPB2  421.2 


ppm  —  no  alarm;  PPMx  -  alarm  level  x 
Gas  Station  AK 


426-3  + 


116 


Run  #  7 _  Photovac  Chromatoqrapher  Analysis  Report _ 95NV09AH«GC 


0 

0 

2 

5 

7 

10  Printed;  Mar  07, 

"T996  09:25:07 

1 

' 

(mV) 

Run  at  :  Nov  09, 

1995  11:13:14 

Integrator  Method 

Slope  Up 

0.500  mV/sec 

Slope  Down 

1.500  mV/sec 

20 

- 

.4- 

_ _  + 

- 

Min  Height 
Integrator  Delay 

Min  Area 

0.050  mV 

0 . 0  sec 

0.000  mV • sec 

^2 

- ^ 

Window  Size 

20.0  % 

"^3 

GC  Method 

39 

- 

"h 

+ 

- 

Syringe  Inject  Volume  90.00  uL 

L 

Detector  Flow 

10.0  ml/min 

P5 

Backflush  Flow 

10.0  ml/min 

I 

Aux  Flow 

0.0  ml/min 

I 

Oven  Temp/SetPoint 

40/40  'C 

Vi 

Ambient  Temp 

33  “C 

59 

T 

-f 

-f 

+ 

- 

Analysis  Time 

550.0  sec 

Peak 

Report 

/ - 

Pk  Compound  Name 

1  Unknown 

2  Unknown 

Area/Conc  R.T. 
9.905  mVs  21.4 
21.83  mVs  23.0 

pm 

94 

3  Unknown 

24.59  mVs  30.2 

^8 

+ 

- 

4  Unknown 

0.362  mVs  42.7 

5  Unknown 

1.002  mVs  44.9 

^9 

6  Unknown 

0.985  mVs  57.2 

7  Benzene 

60.81  PPB2  75.4 

8  Trichloroethylen 

2.558  PPB2  95.0 

133 

+ 

- 

9  Unknown 

10  Toluene 

0.154  mVs  106.0 
16.65  PPB2  156.4 

11  Unknown 

2.209  mVs  222.2 

^10 

12  Unknown 

6.992  mVs  295.4 

13  ethylbenzene 

103.2  PPB2  356.3 

14  o  xylene 

35.53  PPB2  421.2 

187 

-f 

4- 

+ 

^11 

249 

4- 

4- 

4- 

)l2 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 

327 

+ 

4- 

+ 

- 

Gas  Station  AKa 

^13 

426 

"4 

+ 

4- 

+ 

- 

550 
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0 


20 


39 


59 


94 


133 


187 


249 


327 


426 


Run  #  8 _ Photovac  Chromatoqrapher  Analysis  Report  95RVQ9AI.GC 


0 

2 

5 

7 

10  Printed:  Mar  06, 

1996  13:33 

:55 

> 

- 1 - 

1 

(mV) 

Run  at  :  Nov  09, 

1995  11:23 

:  15 

Inteqrator  Method 

Slope  Up 

0.500  mV /sec 

Slope  Down 

1.500  mV /sec 

+ 

+ 

- 

Min  Height 
Integrator  Delay 

Min  Area 

0.050  mV 

0 . 0  sec 
0.000  mV- 

sec 

- ^ 

Window  Size 

20.0  % 

1  ^ 

3 

GC  Method 

+ 

- 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow 

10.0  ml /min 

n4 

Backflush  Flow 

10.0  ml/min 

Aux  Flow 

0.0  ml/min 

Oven  Temp/SetPoint 

40/40  "C 

k 

Ambient  Temp 

34  "C 

■  \r 

+ 

4- 

- 

Analysis  Time 

550.0  sec 

I 

Peak  Report 

1 

Pk  Compound  Name 

Area/Conc 

R.T. 

1  Unknown 

9.206  mVs 

21.3 

2  Unknown 

23.09  mVs 

22.6 

3  Unknown 

29.66  mVs 

30.0 

->7 

+ 

-f 

- 

4  Unknown 

0.554  mVs 

42.3 

5  Unknown 

0.765  mVs 

44.8 

6  Unknown 

0.876  mVs 

57.0 

7  Trichloroethylen 

9.953  PPB2 

94.1 

8  Toluene 

7.617  PPB2 

155.8 

+ 

4- 

9  Tetrachloroethyl 

2.242  PPB2 

208.6 

4- 

10  ethylbenzene 

181.4  PPB2 

292.5 

11  m  &  p  xylene 

42.77  PPB2 

353.3 

■'8 

12  o  xylene 

28.96  PPB2 

421.2 

+ 

4- 

4- 

r 

H- 

+ 

+ 

- 

)io 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 

+  ■ 

+ 

+ 

- 

Gas  Station  AL 

)ii 

'12 

+ 

1 _ 

+ 

_ 1 — 

+ 

550 


118 


0 


20 


39 


59 


94 


133 


187 


249 


327 


426 


Run  #  8 _ Photovac  Chromatographer  Analysis  Report _ 95NVQ9AI  ,GC 


0 

2 

5 

7 

10  Printed:  Mar  07, 

1996  09:26 

:08 

> 

'  ^ 

(mV) 

Run  at  :  Nov  09, 

1995  11:23 

:  15 

Integrator  Method 

Slope  Up 

0.500  mV /sec 

Slope  Down 

1.500  mV/sec 

_L 

-{- 

Min  Height 

0.050  mV 

- 

Integrator  Delay 

0 . 0  sec 

- ± - 

2 

Min  Area 

0.000  mV- 

sec 

- ^ 

o  n  n  <L 

- — 

GC  Method 

1 

+ 

- 

Syringe  Inject  Volume  90.00  uL 

f>4 

Detector  Flow 

10.0  ml/min 

rs 

Backflush  Flow 

10 . 0  ml/min 

■/ 

Aux  Flow 

0.0  ml/min 

I 

Oven  Temp/SetPoint 

40/40  'C 

Ambient  Temp 

34  "C 

-f 

+ 

- 

Analysis  Time 

550.0  sec 

Peak 

Report 

1 

Pk  Compound  Name 

Area/Conc 

R.T. 

■p= 

1  Unknown 

9.206  mVs 

21.3 

/ 

2  Unknown 

23.09  mVs 

22.6 

3  Unknown 

29 . 66  mVs 

30.0 

“^8 

4  Unknown 

0.554  mVs 

42.3 

5  Unknown 

0.764  mVs 

44.8 

6  Unknown 

0.876  mVs 

57.0 

7  Benzene 

18.27  PPB2 

75.2 

8  Trichloroethylen 

9.953  PPB2 

94.1 

9  Toluene 

7.617  PPB2 

155.8 

+ 

+ 

-1- 

10  Unknown 

0.509  mVs 

208.6 

11  Unknown 

6.165  mVs 

292,5 

12  ethylbenzene 

42.77  PPB2 

353.3 

*9 

13  o  xylene 

28.96  PPB2 

421,2 

+ 

+ 

- 

.10 

+ 

+ 

+ 

- 

h 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 

+ 

-f 

- 

Gas  Station  ALa 

)l2 

•‘l3 

-h 

i _ ! _ 

+ 

_ _ ! _ 

550 


Run  #  9 
0  2 


Photovac  Chromatoorapher  Analysis  Report  95NV09A.T  nr 

5  7  10  Printed:  Mar  06,  1996  D:34;40  - - ] 

'(mV)|  Run  at  :  Nov  09,  1995  12:24:56 


Slope  Up 
Slope  Dov/n 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/sec 
1.500  mV /sec 
0.050  mV 

Delay  0.0  sec 

0.000  mV ‘Sec 

20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  " C 


40/40 


Ambient  Temp 
Analysis  Time 

550 

33  “C 
.  0  sec 

Peak 

Report 

Pk 

Compound  Name 

Area/Conc 

R.T 

1 

Unknown 

44.96 

mVs 

24.1 

2 

Unknown 

35.00 

mVs 

31.2 

3 

Unknown 

0.701 

mVs 

43.7 

4 

Unknown 

0.823 

mVs 

46.1 

5 

Unknown 

0.939 

mVs 

56.8 

6 

Benzene 

189.1 

PPB2 

76.2 

7 

Unknown 

0.170 

mVs 

89.8 

8 

Trichloroethylen 

3.923 

PPB2 

96.9 

9 

Toluene 

31.93 

PPB2 

157.4 

10 

Tetrachioroethyl 

21.74 

PPB2 

222.4 

11 

ethylbenzene 

162.6 

PPB2 

295.7 

12 

m  &  p  xylene 

238.7 

PPB2 

357.0 

13 

o  xylene 

74.46 

PPB2 

422.8 

ppm  =  no  alarm;  PPMx  ==  alarm  level  x 
Gas  Station  AM 


120 


Run  #  10  Photovac  Chromatoqrapher  Analysis  Report  95NV0QAK 

0  2  5  7  10  Printed:  Mar  06,  1996  13:36:08  ^ - 

>  '  ^  ^  ^  ^  '  (mV)l  Run  at  :  Nov  09  ,  1995  12:36:39 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV/ sec 
0.050  mV 
0.0  sec 
0.000  mV 'See 
20.0  % 


59  h  6 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  *C 

Ambient  Temp  33  “C 

Analysis  Time _ 550.0  sec 

Peak  Report 

Pk  Compound  Name  Area/Conc  R.T, 

1  Unknown  11.25  mVs  21.4 

2  Unknown  23.97  mVs  23.0 

3  Unknown  27.53  mVs  30.2 

4  Unknown  0.578  mVs  42.4 

5  Unknown  0.685  mVs  44.9 

6  Unknown  0.963  mVs  57.2 

7  Toluene  25.77  PPB2  156.4 

8  Unknown  1.229  mVs  190.4 

9  Tetrachloroethyl  17.27  PPB2  221.4 

10  ethylbenzene  191.3  PPB2  294.6 

11  m  Sc  p  xylene  233.0  PPB2  356.6 

12  o  xylene  78.28  PPB2  422.8 


187  -  4- 

/8 


ppm  -  no  alarm;  PPMx  =  alarm  level  x 


Gas  Station  AN 


121 


Run  #  10 


20 


39 


59 


94 


133 


187 


249 


327 


426 


Photovac  Chromatoqrapher  Analysis  Report 

Printed:  Mar  07,  1996 
Nov  09,  1995 


10 


10 


12 


^13 


14 


-h 


+ 


+ 


+ 


+ 


-f 


+ 


+ 


+ 


+ 


+ 


+ 


Run  at 


95NV09AK.GC 
09:27:41 
12:36:39 


Integrator  Method 


Slope  Up 

0 . 500 

mV/sec 

Slope  Dov/n 

1 . 500 

mV/ sec 

Min  Height 

0.050 

mV 

Integrator  Delay 

0.0 

sec 

Min  Area 

0.000 

mV -see 

Window  Size 

20.0 

% 

GC  Method 
Syringe  Inject  Volume  90.00  uL 


Detector  Flov; 
Backflush  Fiov; 

Aux  F1ov7 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


10. 0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40 
33  "C 
550.0  sec 


Peak  Report 


Pk 

Compound  Name 

Area/Conc 

R.T 

1 

Unknown 

11.25 

mVs 

21.4 

2 

Unknown 

23.97 

mVs 

23.0 

3 

Unknown 

27.53 

mVs 

30.2 

4 

Unknown 

0.578 

mVs 

42.4 

5 

Unknown 

0.684 

mVs 

44.9 

6 

Unknown 

0.963 

mVs 

57.2 

7 

Benzene 

74.40 

PPB2 

75.2 

8 

Trichloroethylen 

2.371 

PPB2 

95.8 

9 

Toluene 

25.77 

PPB2 

156.4 

10 

Unknown 

1.228 

mVs 

190.4 

11 

Unknown 

3.932 

mVs 

221.4 

12 

Unknown 

6.501 

mVs 

294.6 

13 

ethylbenzene 

233.0 

PPB2 

356.6 

14 

o  xylene 

78.28 

PPB2 

422.8 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 


Gas  Station  ANa 


550 


Run  #  11 _ Photovac  Chromatocfrapher  Analysis  Report  9  5NV09AL.GC: 

0  2  5  7  10  Printed:  Mar  07,  199  6  09:31:25 — ^ — 

^  ^  ^  ^  ^  ^  (mV)|  Run  at  :  Nov  09,  1995  12:47:04 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0.0  sec 
0.000  mV-sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10.0  ml/min 

Backflush  Flow  10,0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  "C 

Ambient  Temp  34  “c 

Analysis  Time _  550.0  sec 

Peak  Report" 

Pk  Compound  Name  Area/Conc 

1  Unknown  11.90  mVs 

2  Unknown  42.54  mVs 

3  Unknown  56.75  mVs 

4  Unknown  1.512  mVs 

5  Unknown  1.342  mVs 

6  Unknown  0.944  mVs 

7  Toluene  68.16  ppb 

8  Unknown  1.411  mVs 

9  Tetrachloroethyl  16.54  ppb 

10  m  xylene  207,8  ppb 

11  ethylbenzene  212.1  ppb 

12  o  xylene  74.67  ppb 


23.2 

30.2 
42.5 
45.0 
56.1 

156.0 

189.8 

221.2 

294.1 

355.3 

421.6 


ppm  -  no  alarm;  PPMx  =  alarm  level  x 
Gas  Station  AO 


Ej 


123 


Run  #  11 _ Photovac  Chromatoqrapher  Analysis  Report _ 95NV09AL.GC 


0 

2 

5 

7 

10  Printed:  Mar  07, 

1996  09:30:03 

U 

> 

1 

1 

'  1 

(mV) 

Run  at  :  Nov  09, 

1995  12:47:04 

Integrator  Method 

Slope  Up 

0.500  mV/sec 

Slope  Down 

1.500  mV/sec 

20 

-4= - 

..rf, 

-  4- 

- 

Min  Height 
Integrator  Delay 

Min  Area 

0.050  mV 

0 . 0  sec 

- c: 

z 

0.000  mV ‘See 

20.0  % 

Window  Size 

1 

- ^ 

J 

GC  Method 

39 

-1  f 

+ 

■f 

4- 

- 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow 

10.0  ml/min 

\  /  s  ^ 

Backflush  Flow 

10.0  ml/min 

Aux  Flow 

0.0  ml/min 

If 

Oven  Temp/SetPoint 

40/40  "C 

Ambient  Temp 

34  “C 

59 

\i® 

+ 

+ 

- 

Analysis  Time 

550.0  sec 

I 

Peak 

Report 

yL _ 

Pk  Compound  Name 

1  Unknown 

2  Unknown 

Area/Conc  R.T. 
11.90  mVs  21.4 
42.54  mVs  23.2 

r - 

7 

) 

3  Unknown 

5  6.75  mV  s  30.2 

94 

^8 

+ 

4- 

+ 

- 

4  Unknown 

1.512  mVs  42 .5 

5  Unknown 

1.341  mVs  45.0 

6  Unknown 

0.943  mVs  56.1 

7  Benzene 

78.65  PPB2  75.0 

8  Trichloroethylen 

2.945  PPB2  95.7 

133 

+ 

4- 

+ 

- 

9  Toluene 

10  Unknown 

68.16  PPB2  156.0 
1.411  mVs  189.8 

11  Unknown 

3.765  mVs  221.2 

12  Unknown 

7.070  mVs  294.1 

13  ethylbenzene 

212.0  PPB2  355.3 

14  0  xylene 

74.61  PPB2  421.6 

187 

^10 

+ 

+ 

4- 

■ 

>n 

249 

4- 

4- 

4 

- 

)l2 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 

327 

r 

^13 

-h 

4- 

+ 

Gas  Station  AOa 

426  - 

)l4 

+ 

4- 

4- 

550 


Run  #  12  Photovac  Chromatoqrapher  Analysis  Report  95NV09AM  GC 

0  25  7  10  Printed:  Mar  06,  1996  13: 38:01  ^ - 

J  ^  ^  ’  (mV)!  Run  at  :  Nov  09,  1995  12:56:31 


Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV /sec 
1.500  mV /sec 
0.050  mV 
0 . 0  sec 
0.000  mV -sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  “C 

Ambient  Temp  35  "C 

Analysis  Time  550.0  sec 


Peak 

Report 

Pk 

Compound  Name 

Area/Conc 

R.T. 

1 

Unknown 

11.43 

mVs 

21.4 

2 

Unknown 

33.90 

mVs 

23.0 

3 

Unknown 

40.72 

mVs 

30.2 

4 

Unknown 

0.914 

mVs 

42.6 

5 

Unknown 

1.041 

mVs 

44.9 

6 

Unknown 

1.036 

mVs 

56.0 

7 

Benzene 

59.80 

PPB2 

75.3 

8 

Unknown 

0.204 

mVs 

88.6 

9 

Trichloroethylen 

1.489 

PPB2 

95.8 

10 

Toluene 

17.63 

PPB2 

156.6 

11 

Unknown 

1.342 

mVs 

190.4 

12 

Tetrachloroethyl 

15.34 

PPB2 

222.4 

13 

ethylbenzene 

219.5 

PPB2 

296.2 

14 

m  &  p  xylene 

198.9 

PPB2 

356.0 

15 

o  xylene 

58,57 

PPB2 

423.2 

ppm  -  no  alarm;  PPMx  =  alarm  level  x 

Gas  Station  AP 

Run  #  13 
0 _  2 


Photovac  Chromatographer  Analysis  Renor-t-  95NV09AM  rr 
(mV)  Run  e-  :  Nov  09,  1995  13:05:58 

Integrator  Mpi-hoH 

Slope  Up  0.500  mV/sec 

Slope  Dovn  1.500  mV/sec 

■i _ _ + _ -  Heigr.t  0.050  mV 

_ Integrator  Delay  0.0  sec 

^  0.000  mv-sec 

—  Window  Size  20.0  % 


7  + 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

T-ii _  _  , 


Detector  Flow 
Backflush  Flov7 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


Pk  Compound  Name 

1  Unknown 

2  Unknovm 

3  Unknov;n 

4  Unknov;n 

5  Unknown 

6  Unknov;n 

7  Unknov;n 

8  Toluene 

9  Unknown 


Peak  Report 


10.0  ml/min 
10 . 0  ml/min 
0.0  ml/min 
40/40  “C 
36  "C 
550.0  sec 


Area/Conc  r.t, 
12.22  mVs  21.4* 

35.36  mVs  23.1 

42 . 14  mVs  30 . 1 
1 . 088  mVs  42 . 6 
1.274  mVs  45 . 0 
1 . 143  mVs  56 . 0 
0.398  mVs  129.2 
55.95  PPB2  155.6 
1.396  mVs  189.4 


10  Tetrachloroethyl  11.18  PPB2  220  .*6 

11  ethylbenzene  338.9  PPB2  293. *3 

12  m  &  p  xylene  162.4  PPB2  355  0 

13  o  xylene  62.84  PPB2  42^*4 


_ppm  =  no  alarm;  PPMx  ^  alarm  level  x 
Gas  Station  AQ 


126 


20 


Run  #  13 

^  T 


Photovac  Chromatoqrapher  Analysis  Report  95NV09AN. 


10 


_=L_ 


_iL 


133 


187 


249 


327 


426 


-f 


4- 


+ 


-u 


+ 


13 


+ 


+ 


14 


15  + 


(mV) 


- : - - - -5 - - - - - 1 - -  ^ 

Printed:  Mar  07,  1996  09:33:03 

Run  at  :  Nov  09,  1995  13:05:58 


GC 


Integrator  Method 

Slope  Up  0.500  mV/sec 

Slope  Down  1,500  mV/sec 

Min  Height  0.050  mV 

Integrator  Delay  0.0  sec 

^t'ea  0.000  mV -sec 

Window  Size  20.0  % 

GC  Method 

Syringe  In ject^Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


10.0  ml/min 
10.0  ml/min 
0,0  ml/min 
40/40  "c 
36  '’C 
550.0  sec 


+ 


Peak  Report 
Pk  Compound  Name  Area/Conc 

1  Unknown  12.22  mVs 

2  Unknown  35.36  mVs 

3  Unknown  42.14  mVs 

4  Unknown  1.088  mVs 

5  Unknown  1.274  mVs 

6  Unknown  I.I43  ^Vs 

7  Benzene  37.51  PPB2 

8  Trichloroethylen  1.677  PPB2 

n  TT^i _  - 


9  Unknown 

10  Toluene 

11  Unknown 

12  Unknown 

13  Unknown 

14  ethylbenzene 

15  o  xylene 


R.T, 

21.4 

23.1 

30.1 

42.6 
45.0 
56.0 
74.9 

95.7 


0.397  mVs  129.2 
55,95  PPB2  155.6 

I. 395  mVs  189,4 
2.547  mVs  220.6 

II. 58  mVs  293.3 
162.4  PPB2  355,0 
62.84  PPB2  420.4 


ppm  =  no  alarm;  PPMx  ==  alarm  level 


Gas  Station  AQa 


550 


127 


Run  #  14 

lo  T 


Photovac  Chromatoqrapher  Analysis  Report  95NVnq7in 


20 


39 


-4- 


-4- 


59  + 


94 


133 


187 


249 


327 


no 

hi 


a2 

)l3 

^14 


4- 


+ 


426  k)i5  -h 


4- 


4- 


4- 


4- 


4- 


4- 


4- 


4- 


+ 


4- 


4- 


4- 


. _ Ip  Printec:  Mar  0  6,  199  6  UTTo^T^ 

(mV)|  Run  at  :  Nov  09,  1995  13:15:35 

Integrator  Method 

Slope  Up  0.500  mV/sec 

Slope  Dowr.  1.500  mV/sec 

Min  Heigh-  0.050  mV 

Integrator  Delay  0.0  sec 

0.000  mV -sec 
Window  Si2s  20.0  %  ^ 


GC 


GC  Method 
Syringe  In ject"  Volume  90.00 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


10.0 

10.0 

0.0 

40/40 

37 

550.0 


Pk  Compound  Name 
1  Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

8  Toluene 

9  Unknown 

10  Unknown 

11  Tetrachloroethyl 

12  Unknown 

13  ethylbenzene 

14  m  &  p  xylene 

15  o  xylene 


Peak  Report 


uL 

ml/min 

ml/min 

ml/min 

*C 

“C 

sec 


Area/Conc 
14.75  mVs 
27.94  mVs 
32 . 48  mVs 
0.697  mV  s 
0.944  mVs 
0.254  mVs 
0.746  mV  s 
21,87  PPB2 
1.431  mVs 
1.366  mVs 
14.50  PPB2 
2.165  mVs 
247.3  PPB2 
170.8  PPB2 
128.5  PPB2 


R.T 
20.8 
22.6 
29.7 
42 . 0 

44 . 4 

51.4 
58.0 

155.0 

189.4 

207.2 

220.2 

265.6 

292.5 

353.6 
420.8 


550 


rom  =  no  alarm;  PPMx  =  alarm  level  x 


Gas  Station  AR 


128 


Run  #  14 

|o  Y 


P^hotovac  Chromatoqrapher  Analysis  Repnri- 

10  Printed;  Mar  07,  19^ 

(mV)  Run  at  :  Nov  09,  1995 


59  ^  7  + 


95NV09An  a.r 

09;  34: 10' - 

13;15:35 


Slope  Up 
I  Slope  Dov;n 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Ijiteqrator  Method 

0.500  mV/sec 
1.500  mV/sec 
0.050  mV 

Delay  0.0  sec 

0.000  mV -sec 

20.0  % 


GC  Method 

Syringe  In ject' Volume  90.00  uL 
Detector  Flow  10  o 

Oven  Temp/SetPoint  40/40  “C 

Ambient  Temp  37  .q 

Analysis  Time  550.0  ger, 

Peak  Report  “ 
Pk  Compound  Name  Area/Conc 

1  Unknown  14.75  mVs 

2  Unknown  27.94  mVs 

3  Unknown  32.43  mVs 

4  Unknown  0.697  mVs 

5  Unknown  0.944  mVs 

6  Unknown  0.254  mVs 

7  Unknown  0.745  mVs 

8  Benzene  47.70  PPB2 

9  Trichloroethylen  1.732  PPB2 

10  Toluene  oi  an 


10  Toluene 

11  Unknown 

12  Unknown 

13  Unknown 

14  Unknown 

15  Unknown 

16  ethylbenzene 

17  o  xylene 


Area/Conc  r.t. 
14.75  mVs  20.8* 
27.94  mVs  22 . 6 
32.48  mVs  29.7 
0 . 697  mVs  42 . 0 
0 . 944  mVs  44 . 4 
0.254  mVs  51.4 
0.745  mVs  58.0 
47.70  PPB2  74.6 
1.732  PPB2  95,0 
21.87  PPB2  155.0 
1.430  mVs  189.4 
1.366  mVs  207.2 
3 . 300  mVs  220 . 2 
2.165  mVs  265.6 
8.428  mVs  292.5 
170.8  PPB2  353.6 
128.4  PPB2  420.8 


ppm  =  no  alarm;  PPMx  =  alarm  level 
Gas  Station  ARa 


426  ^17  + 


550 


129 


Run  #  15 

[0  T 


Photovac  Chromatoqrapher  Analysis  Report _ 95NV09 AP  .  GC 

5  7  Printed;  Mar  06,  1996  O':  42: 20  " — 

'(mV)|  Run  at  :  Nov  09,  1995  13:24:59 

Integrator  Method 


59  ^  6 


187  -\  + 

11 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Windov/  Size 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0 . 0  sec 
0.000  mV • sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml /rain 

Oven  Temp/SetPoint  40/40  “C 

Ambient  Temp  37  "q 

-  Analysis  Time _  550.0  sec 

Peak  Report  ~ 

Pk  Compound  Name  Area/Conc 

1  Unknown  10.87  mVs 

2  Unknown  27.26  mVs 

3  Unknown  41.50  mVs 

4  Unknown  0.714  mVs 

5  Unknown  1.011  mVs 

6  Unknown  2.230  mVs 

7  Benzene  74.58  PPB2 

8  Unknown  0.224  mVs 

9  Trichloroethylen  1.986  ppb2 

_ _ 


10  Toluene 

11  Unknown 


23.71  PPB2  156.4 
1.792  mVs  188.4 


12  Tetrachloroethyl  19.52  PPB2  220 !  4 

1  Q  -i  - -  __  _  _ 


13  Unknown 

14  ethylbenzene 

15  m  &  p  xylene 

16  o  xylene 


3.932  mVs  264.8 

283.7  PPB2  293.6 

253.7  PPB2  354.3 
87.69  PPB2  419.2 


ppm  =  no  alarm;  PPMx  =  alarm  level 
Gas  Station  AS 


426  H;i6  H- 


Run  #  16 
0  2 


Photovac  Chromatoqrapher  Analysis  Rennri-  95NV0gAn  rr 

7  _ 10  PrinteL:  Mar  U6,  19  9  6 

(mV)  Run  at  :  Nov  09,  1995  13:34:40 

Integrator  Method 

Slope  Up  0.500  mV/sec 

Slope  Down  1.50o  mV/sec 

^ _  +  -  Min  Height  0.050  mV 

_ ^ - -[-  Integrator  Delay  0.0  sec 

Min  Area  0.000  mV -sec 

— Window  Size  20.0  % 

GC  Method 

+  +  -  Syringe  Inject  Volume  90.00  uL 


Detector  tlow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  °C 

Ambient  Temp  38  'c 

Analysis  Time  550.0  sec 

'  ^  Peak  Report  ' 

Pk  Compouna  Name  Area/Conc  R.T 

1  Unknown  40.92  mVs  21.6 

2  Unknown  24.33  mVs  30  4 

3  Unknown  0.370  mVs  38  9 

4  Unknown  0.362  mVs  42.8 

5  Unknown  0.670  mVs  45  0 

6  Unknown  1.015  raVs  56.9 

7  Toluene  102.8  PPB2  155.8 

8  Unknown  1.007  mVs  189.8 

9  Tetrachloroethyl  12.34  PPB2  220.0 

10  ethylbenzene  335.8  PPB2  292 ! 8 

11  m  &  p  xylene  164.5  PPB2  353.6 

12  o  xylene  56.58  PPB2  420.0 


ppm  =  no  alarm;  PPMx  =  alarm  level 


Gas  Station  AT 


131 


0 


20 


39 


59 


94 


133 


187 


249 


327 


426 


550 


Run  #  16 _ Photovac  Chromatoqrapher  Analysis  Report _ 95NV09AO.GC 


0 

2 

5 

7  10  Printed:  Mar  07, 

1996  09:35 

:  55 

> 

1 

(mV) 

Run  at  :  Nov  09, 

1995  13:34 

:40 

Integrator  Method 

Slope  Up 

0.500  mV /sec 

Slope  Down 

1.500  mV/sec 

--- — 

-~4n _ 

_ 4- 

+ 

Min  Height 
Integrator  Delay 

0.050  mV 

___ 

Min  Area 

•  \J  tD  k- 

0.000  mV- 

sec 

j - ^ 

2 

Window  Size 

20.0  % 

GC  Method 

~  k  ^ 

+ 

+ 

+ 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow 

10,0  ml/min 

Backflush  Flow 

10.0  ml/min 

■  / 

Aux  Flow 

0.0  ml/min 

I 

Oven  Temp/SetPoint 

40/40  *C 

\v 

Ambient  Temp 

38  ’C 

-  \  6 

+ 

-h 

4 

Analysis  Time 

550.0  sec  1 

1 

Peak 

Report 

) 

Pk  Compound  Name 

Area/Conc 

R.T. 

1  Unknown 

40.92  mVs 

21.6 

j 

2  Unknown 

24.33  mVs 

30.4 

3  Unknown 

0.370  mVs 

38.9 

+ 

-1- 

4 

4  Unknown 

0,362  mVs 

42 . 8 

5  Unknown 

0.670  mVs 

45.0 

6  Unknown 

1.015  mVs 

56.9 

7  Benzene 

38.85  PPB2 

75.2 

8  Trichloroethylen 

1.605  PPB2 

95 . 6 

_l_ 

1 

1 

9  Toluene 

102.8  PPB2 

155.8 

■i" 

4 

10  Unknown 

1.005  mVs 

189.8 

11  Unknown 

2.810  mVs 

220.0 

12  Unknown 

11.47  mVs 

292.8 

13  ethylbenzene 

164.5  PPB2 

353.6 

14  o  xylene 

56.58  PPB2 

420.0 

“1 

+ 

+ 

4 

'lO 

>11 

-h 

-h 

4 

)>12 

ppm  -  no  alarm;  PPMx  =  alarm  level  x 

.  + 

+ 

4 

Gas  Station  ATa 

^13 

+ 

4 

_ 1 _ _ 

4 

1 

132 


0 


20 


39 


59 


94 


133 


187 


249 


327 


426 


Run  #  17 _ Photovac  Chromatoqrapher  Analysis  Report _ 95NV09AR . GC 


0 

2 

5 

7 

10  Printed:  Mar  06, 

1996  13:44:05 

> 

(mV) 

Run  at  :  Nov  09, 

1995  13:44:03 

Inteorator  Method 

Slope  Up 

0.500  mV /sec 

Slope  Dov/n 

1.500  mV/ sec 

4- 

--  + 

4 

Min  Height 

0.050  mV 

Integrator  Delay 

0,0  sec 

2 

Min  Area 

0.000  mV 

sec 

- ^ 

Window  Size 

20.0  % 

3 

GC  Method 

-  / 

+ 

4 

4 

- 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow 

10.0  ml /min 

pi 

Backflush  Flow 

10.0  ml /min 

/ 

Aux  Flov; 

0.0  ml/min 

Oven  Temp/SetPoint 

40/40  “C 

Ambient  Temp 

38  “C 

■  6 

4- 

4 

+ 

Analysis  Time 

550.0  sec  1 

Peak 

Report 

Pk  Compound  Name 

Area/Conc 

R.T. 

- - 

~1 

1  Unknov/n 

10.33  mVs 

21.3 

r 

2  Unknown 

23.68  mVs 

23.0 

[8 

3  Unknown 

35,12  mVs 

30 . 1 

^9 

+ 

+ 

4 

" 

4  Unknov;n 

0.431  mVs 

42 . 6 

5  Unknovm 

0.850  mVs 

44.8 

6  Unknown 

2.445  mVs 

58.6 

7  Benzene 

75.78  PPB2 

74.9 

8  Unknov;n 

0.130  mVs 

87.8 

-L 

9  Trichloroethylen 

1.978  PPB2 

95.2 

1 

10  Toluene 

37.33  PPB2 

156.0 

11  Unknown 

1.569  mVs 

189.0 

■>in 

12  Tetrachloroethyl 

16.67  PPB2 

219.6 

f  10 

13  Unknown 

0.913  mVs 

265.0 

14  ethylbenzene 

279.2  PPB2 

292.0 

+ 

4 

4 

15  m  &  p  xylene 

221.6  PPB2 

353.3 

ai 

16  o  xylene 

70.52  PPB2 

419.2 

')l2 

-f 

4 

4 

- 

*13 

^14 

ppm  -  no  alarm;  PPMx  =  alarm  level  x 

+ 

4 

4 

Gas  Station  AU 

)l6 

4 

4 

4 

1 

550 


133 


0 


20 


39 


59 


94 


133 


187 


249 


327 


426 


550 


Run  #  18 _ Photovac  Chromatoqrapher  Analysis  Report _ 95NV09AS  .GC 


0 

2 

5 

7  10  Printed:  Mar  06, 

1996  13:45:06 

) 

1 

(mV) 

Run  at  :  Nov  09, 

1995  13:53:25 

Integrator  Method 

Slope  Up 

0.500  mV /sec 

Slope  Down 

1.500  mV/sec 

_ 

4- 

Min  Height 

0.050  mV 

~  ^  -i 

Integrator  Delay 

0 . 0  sec 

Min  Area 

0.000  mV • sec 

- 

Window  Size 

20.0  % 

2 

GC  Method 

1  / 

+ 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow 

10 . 0  ml/min 

\n 

Backflush  Flow 

10.0  ml/min 

f 

Aux  Flow 

0 . 0  ml/min 

1 

Oven  Temp/SetPoint 

40/40  “C 

Ambient  Temp 

38  “C 

'f 

+ 

Analysis  Time 

550.0  sec 

Peak 

Report 

Pk  Compound  Name 

1  Unknown 

2  Unknown 

Area/Conc  R.T. 
35.53  mVs  22.3 
26.42  mVs  30.2 

f — 

+ 

+ 

+ 

3  Unknown 

0 . 404  mVs  42 . 6 

- 

4  Unknown 

0. 699  mVs  44.9 

5  Unknown 

0.925  mVs  56.5 

6  Toluene 

26.87  PPB2  155.8 

7  Unknown 

1.240  mVs  189.2 

8  Tetrachloroethyl 

14.40  PPB2  220.4 

+ 

+ 

-f 

9  Unknown 

0.578  mVs  265.8 

10  ethylbenzene 

249.3  PPB2  292.8 

11  m  &  p  xylene 

175.0  PPB2  353.0 

12  o  xylene 

47.01  PPB2  417.2 

h 

+ 

+ 

)8 

9 

+ 

+ 

+ 

ppm  —  no  alarm;  PPMx  =  alarm  level  x 

-f 

+ 

+ 

Gas  Station  AV 

-112 

+ 

_ L- 

-f 

_ _ 1 _ _ 

-f 

1 

Run  #  18 
0  2 


Chromatoqrapher  Analysis  Report  GC 

— - - - ^  Printed;  war  07,  19  9  6  09:37  :  27  

(mV)  Run  at  :  Nov  09,  1995  13:53*25 


Slope  Up 
Slope  Dov/n 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/sec 
1.500  mV/sec 
0.050  mV 

Delay  0.0  sec 

0.000  mV -sec 

20.0  % 


Syringe  Inject  Vo 
Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoin 
Ambient  Temp 
Analysis  Time 

Pk  Compound  Name 

1  Unknov;n 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Benzene 

7  Trichloroethyl< 

8  Toluene 

9  Unknown 

10  Unknown 

11  Unknown 

12  Unknown 

13  ethylbenzene 

14  o  xylene 


"  Method 
)lume  90.00  uL 

10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
It  40/40  “C 
38  "C 

_ 5_5 0 . 0  sec 

ik  Report  ^ 

Area/Conc  r. 
35.53  mVs  22. 
26.42  mVs  30. 
0.404  mVs  42. 
0.699  mVs  44 . 
0.925  mVs  56, 
57.69  PPB2  75. 
en  2.049  PPB2  95. 


26.85  PPB2  155.8 


1.239  mVs 
3.279  mVs 


189.2 

220.4 


0.577  mVs  265.8 
8 .496  mVs  292.8 
175.0  PPB2  353.0 
47.01  PPB2  417.2 


ppm  =  no  alarm;  ppmx  =  alarm  level  x 
Gas  Station  AVa 


550 


135 


Run  #  19 


20 


39 


59 


94 


133 


187 


249 


327 


426 


-h 


+ 


Photovac  Chromatoqrapher  Analysis  Report _ 95NV09AT .  GC 


10 


(mV) 


>9 


10 

11 


4- 


+ 


+ 


+ 


+ 


+ 


-f 


4- 


+ 


-f 


4- 


4- 


12 


13  + 


+ 


+ 


4- 


+ 


-I- 


Printed:  Mar  06,  1996 
Run  at  :  Nov  09,  1995 


13:46:12 

14:02:46 


Integrator  Method 


Slope  Up 

0 

.500 

mV/sec 

Slope  Down 

1 

.500 

mV/sec 

Min  Height 

0 

.050 

mV 

Integrator  Delay 

0.0 

sec 

Min  Area 

0 

.000 

mV • s  e  c 

Window  Size 

20,0 

% 

GC  Method 
Syringe  Inject  Volume  90,00  uL 


Detector  Flov; 
Backflush  Flov; 

Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


10.0  ml/min 
10.0  ml/min 
0,0  ml/min 
40/40  "C 
38  “C 
550.0  sec 


Peak  Report 


Pk 

Compound  Name 

Area/Conc 

R.T 

1 

Unknown 

10.74 

mVs 

21.0 

2 

Unknown 

21.90 

mVs 

22.5 

3 

Unknown 

23.29 

mVs 

29.8 

4 

Unknown 

0.397 

mVs 

42.0 

5 

Unknown 

0.735 

mVs 

44.7 

6 

Unknown 

0.964 

mVs 

57.4 

7 

Toluene 

94.29 

PPB2 

155.6 

8 

Unknown 

1.248 

mVs 

189.4 

9 

Tetrachloroethyl 

13.51 

PPB2 

220.0 

10 

Unknown 

0.804 

mVs 

266.1 

11 

ethylbenzene 

259.1 

PPB2 

292.2 

12 

m  &  p  xylene 

205.7 

PPB2 

354.3 

13 

o  xylene 

55.17 

PPB2 

418.8 

ppm  -  no  alarm;  PPMx  =  alarm  level  x 


Gas  Station  AW 


550 


Run  #19 
0 _  2 


Photovac  Chromatoqrapher  Analysis  Report  gswoPST  cr 

_  7  10  Printed:  Mar  07,  1996  09  :  38  :  34  ~ — 

(mV)!  Run  at  :  Nov  09,  1995  14:02:46 

Integrator  Method 

Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

-  Min  Height  0.050  mV 

Integrator  Delay  0.0  sec 

Min  Area  0.000  mV -sec 

—  — ^  Window  Size  20.0  % 

GC  Method 

+  d-  -  Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknown 

7  Benzene 


Peak  Report 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  ‘‘C 
38  *C 
550.0  sec 


Area/Conc 
10.74  mVs 

21.90  mVs 
23.29  mVs 
0.397  mVs 
0.735  mVs 
0.964  mVs 

47.90  PPB2 


8  Trichloroethylen  1.837  PPB2 


9  Toluene 

10  Unknown 

11  Unknown 

12  Unknown 

13  Unknown 

14  ethylbenzene 

15  o  xylene 


94.29  PPB2  155.6 
1.248  mVs  189.4 
3.078  mVs  220.0 
0 .804  mVs  266.1 
8.837  mVs  292.2 
205.6  PPB2  354.3 
55.11  PPB2  418.8 


ppm  =  no  alarm;  PPMx  =  alarm  level 
Gas  Station  AWa 


550 


APPENDIX  D 


MAINTENANCE  OPERATION  CHROMATOGRAMS 


Run  #  2 
0  2 


Photovac  Chromatoqrapher  Analysis  Report  95NV1  Riip  nn 
5  7  Printed:  Mar  06,  19  9  6  13  : 48 • 32  ~ — 

'  (mVjl  Run  at  :  Nov  15,  1995  10:07]22 

Integrator  Method 

Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

± Height  0.050  mV 

.  -  Integrator  Delay  0,0  sec 

^  Min  Area  0.000  mV -sec 

—  .  Window  Size  20.0  % 

4 

GC  Method 

+  +  -  Syringe  Inject  Volume  90.00  uL 


Detector  Flov; 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40 
32 

550.0  sec 


Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknown 

7  Benzene 

8  Toluene 

9  Unknown 


Peak  Report 


Area/Conc  r.t 
1,225  mVs  19.4 
27 .01  mVs  21,2 
38 . 14  mVs  23 . 0 
18.51  mVs  30.2 
0.676  mVs  38.4 
4.271  mVs  58 . 2 
146.2  PPB2  75.0 
10.35  PPB2  155.8 
0.983  mVs  190.4 


10  Tetrachloroethyl  12.81  PPB2  219 !  6 

-t1  _  ^ _ _ 


11  ethylbenzene 

12  m  &  p  xylene 

13  o  xylene 


198.8  PPB2  291.7 
164.6  PPB2  353.6 
51.89  PPB2  418.4 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Maintenance  Operation  A 


Run  #  3 
0  2 


Photovac  Chromatoqrapher  Analysis  Report  9smnt;7\n 
5  7  10  Printed :  Mar  0 6  .  1  Q g  fi  i  ^ 

'  (mV)|  Run  at  :  Nov  15,  1995  10:17:24 

Integrator  Method 

Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

- + _ =  Min  Height  0.050  mV 

1  Integrator  Delay  0.0  sec 

-  Min  Area  0.000  mV -sec 

—  — —  Window  Size  20.0  % 

GC  Method 

+  +  -  Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10. o  ml/min 

Backflush  Flow  10. o  ml/min 

Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  °C 

Ambient  Temp  33  «c 

Analysis  Time _ 550.0  sec 

Peak  Report~ 

Pk  Compound  Name  Area/Conc  r  t 

1  Unknown  200.5  mVs  20 '9 

2  Unknown  56.56  mVs  30  0 

3  Unknown  0.136  mVs  42.4 

4  Unknown  0.762  mVs  45  8 

5  Unknown  0.769  mVs  56  0 

6  Unknown  0.401  mVs  121.8 

7  Toluene  18. 17  PPB2  156.0 

8  Unknown  1.922  mVs  192.0 

9  Tetrachloroethyl  12.86  PPB2  220.6 

10  ethylbenzene  187.9  PPB2  293.3 

11  m  &  p  xylene  153.6  PPB2  354!6 

12  o  xylene  48.49  PPB2  420.8 


R.T. 

20.9 

30.0 

42.4 

45.8 

56.0 

121.8 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 


Maintenance  Operation  B 


Run  #  3 
-467  15^ 


Photovac  Chromatoqrapher  Analysis  Report _ 95NV15AD.Gr 

783  1408  2033  PrintediMar  07,  1996  09:41:11  ^ - 

7"  /4'  0^  :  Nov  15,  1995  10:17:24 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/sec 
1.500  mV/sec 
0.050  mV 

Delay  0.0  sec 

0.000  mV -sec 

20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  “C 

Ambient  Temp  33  “C 


Analysis  Time 

550 

.  0  sec 

Peak 

Report 

Pk 

Compound  Name 

Area/Conc 

R.T 

1 

Unknown 

200.5 

mVs 

20.9 

2 

Unknown 

56.55 

mVs 

30.0 

3 

Unknown 

0.136 

mVs 

42.4 

4 

Unknown 

0.762 

mVs 

45.8 

5 

Unknown 

0.769 

mVs 

56.0 

6 

Benzene 

121.5 

PPB2 

75.0 

7 

Unknown 

0.401 

mVs 

121.8 

8 

Toluene 

18.14 

PPB2 

156.0 

9 

Unknown 

1.921 

mVs 

192.0 

10 

Unknown 

2.477 

MVS2 

220.6 

11 

Unknown 

5.398 

MVS2 

293.3 

12 

Unknown 

6.349 

MVS2 

354.6 

13 

o  xylene 

48.49 

PPB2 

420.8 

ppm  -  no  alarm;  PPMx  =  alarm  level  x 
Maintenance  Operation  Ba 


Run  #  4 
0  2 


Photovac  Chromatoqrapher  Analysis  Report 

5  7 _ 10  Printed:  Mar  06  ,  1996 

(mVjl  Run  at  :  Nov  15,  1995 


95NV15AE.GC 

13:51:26 

10:26:56 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0 . 500  mV/sec 
1 .500  mV/sec 
0.050  mV 

Delay  0,0  sec 

0.000  mV 'See 

20.0  % 


GC  Method 

Syringe  Inject  Volume  90,00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 


10 . 0  ml/min 
10 . 0  ml/min 
0 . 0  ml/min 
40/40  *C 
33 

550.0  sec 


Peak  ] 

Report 

Pk 

Compound  Name 

Area/Conc 

R.T 

1 

Unknown 

242.6 

mVs 

21.3 

2 

Unknown 

93.87 

mVs 

30.4 

3 

Unknown 

1.809 

mVs 

38.9 

4 

Unknown 

0.185 

mVs 

43.0 

5 

Unknown 

1,763 

mVs 

46.2 

6 

Unknown 

0 . 604 

mVs 

51.4 

7 

Unknown 

2 .979 

mVs 

56.2 

8 

Unknown 

1.418 

mVs 

66.0 

9 

Benzene 

191,9 

PPB2 

75.3 

10 

Unknown 

0.045 

mVs 

84.4 

11 

Trichloroethylen 

1 . 335 

PPB2 

89.3 

12 

Unknown 

0.793 

mVs 

121.8 

13 

Toluene 

31.46 

PPB2 

156.6 

14 

Unknown 

2 . 195 

mVs 

192.0 

15 

Tetrachloroethyl 

17  .  60 

PPB2 

222.2 

16 

ethylbenzene 

255.1 

PPB2 

294.4 

17 

m  &  p  xylene 

207  .7 

PPB2 

356.3 

18 

o  xylene 

66.49 

PPB2 

420,0 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 

Maintenance  Operation  C 

0 


20 


39 


59 


94 


133 


187 


249 


327 


426 


550 


Run  #  5 


Photovac  Chromatoqrapher  Analysis  Report _ 95NV15AF.GC 

_5 _ 7  10  Printed:  Mar  06,  1996  13:55:10 

(mV)]  Run  at  :  Nov  15,  1995  10:36:25 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/ sec 
1.500  mV/sec 
0.050  mV 
0 . 0  sec 
0.000  mV'sec 
20,0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  ”C 

Ambient  Temp  34  “C 

Analysis  Time  550.0  sec 


Peak  Report 

Pk  Compound  Name  Area/Conc  R.T 

1  Unknown  173.3  mVs  21.2 

2  Unknown  66.00  mVs  30.2 

3  Unknown  1.327  mVs  38.5 

4  Unknown  0,289  mVs  42.6 

5  Unknown  0.212  mVs  46.3 

6  Unknown  0.898  mVs  56.4 

7  Toluene  11,70  PPB2  155.4 

8  Unknown  1,588  mVs  191.0 

9  Tetrachloroethyl  13.18  PPB2  221.0 

10  ethylbenzene  225.8  PPB2  293.3 

11  m  &  p  xylene  157.8  PPB2  354,0 

12  o  xylene  55.67  PPB2  422.0 


■aaii 


1  =  no  alarm;  PPMx  =  alarm  level 


Maintenance  Operation  D 


Run  #  5 
0  2 


Photovac  Chromatoqrapher  Analysis  Renorl-  95NV15AP  nn 
■  p  7  10  Printed:  Mar  06,  1996  0754714“^ 

(mV )  Run  at  :  Nov  15,  1995  10:36:25 

Integrator  Method 


Slope  Up 
Slope  Dov;n 
Min  Height 
Integrator  Delay 
Min  Area 
V7indow  Size 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0 . 0  sec 
0.000  mV-sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flov; 

Oven  Temp/SetPoint 
Aifibient  Temp 
Analysis  Time 


Pk  Compound  Name 

1  Unknov;n 

2  Unknov;n 

3  Unknov/n 

4  Unknov/n 

5  Unknov7n 

6  Unknovm 

7  Benzene 


Peak  Report 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  “C 
34  “C 
550,0  sec 


Area/Conc  r.t, 
173 . 3  mVs  21,2 
66.00  mVs  30.2 
1.326  mVs  38.5 
0.288  mVs  42 . 6 
0.212  mVs  46.3 
0.898  mVs  56.4 
107.8  PPB2  75.0 


8  Trichloroethylen  1.302  PPB2 


9  Toluene 

10  Unknovjn 

11  Unknovm 

12  Unknov/n 

13  Unknov;n 

14  o  xylene 


11.67  PPB2  155.4 
1.586  mVs  191.0 
2.538  mVs  221.0 
6.504  mVs  293.3 
6.523  mVs  354.0 
55,60  PPB2  422.0 


j)pm  =  no  alarm;  PPMx  =  alarm  level  x 
Maintenance  Operation  Da 


SI 


144 


Run  #  6  Photovac  Chromatoqrapher  Analysis  Report  95NV15AG.GC 

0  2  5  7  To  Printed:  Mar  06,  19  96  14”:  00: 31  ~ 

^  ^  ^  ^  ^  (mVjl  Run  at  :  Nov  15,  1995  10:45:52 

Integrator  Method 


Slope  Up 
Slope  Dov/n 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0 . 0  sec 
0.000  mV -sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  “C 

Ambient  Temp  35  °C 

Analysis  Time  550.0  sec 

Report 

Pk  Compound  Name  Area/Conc  R.T. 

1  Unknown  53.97  mVs  20.9 

2  Unknown  53.82  mVs  23,0 

3  Unknown  46.40  mVs  30.4 

4  Unknown  0.239  mVs  42.6 

5  Unknovm  0.255  mVs  45.9 

6  Unknown  0.997  mVs  56.6 

7  Toluene  8.238  PPB2  157.6 

8  Unknown  0.790  mVs  191.8 

9  Tetrachloroethyl  10.20  PPB2  220.6 

10  ethylbenzene  238,1  PPB2  293.3 

11  m  &  p  xylene  155.6  PPB2  354.3 

12  o  xylene  47.20  PPB2  420.0 


ppm  ^  no  alarm;  PPMx  alarm  level  x 
Maintenance  Operation  E 


426  Wi2  + 


550 


145 


Run  #  6 

[0  T 


Photovac  Chromatoqrapher  Analysis  Report 


95NV15AG.GC: 


20 


39 


59 


94 


133 


187 


249 


327 


426 


> 

_L 

-1- 

(mV) 

1 - 

10 

12 

13 


+ 


> 


-f 


14  + 


+ 


+ 


4- 


4- 


0  Printed;  Mar  06,  1 

996  14:00:12 

Run  at  :  Mov  15,  1 

995  11 

0:45:52 

Inteqrator 

Method 

Slope  Up 

0.500 

mV/sec 

Slope  Down 

1.500 

mV/sec 

Min  Height 

0 . 050 

mV 

Integrator  Delay 

0.0 

sec 

Min  Area 

0.000 

mV • sec 

Window  Size 

20.0 

% 

GC  Met 

hod 

Syringe  Inject  Volume 

90.00 

uL 

Detector  Flow 

10.0 

ml/min 

Backflush  Flow 

10.0 

ml/min 

Aux  Flow 

0.0 

ml/min 

Oven  Temp/SecPoint 

40/40 

“C 

Ambient  Temp 

35 

Analysis  Time 

550.0 

sec 

Peak  Report 


Pk 

Compound  Name 

Area/Conc 

R.T 

1 

Unknown 

53.97 

mVs 

20.9 

2 

Unknown 

53.82 

mVs 

23.0 

3 

Unknown 

46.40 

mVs 

30.4 

4 

Unknown 

0.239 

mVs 

42 . 6 

5 

Unknown 

0.255 

mVs 

45.9 

6 

Unknown 

0.996 

mVs 

56.6 

7 

Benzene 

111.2 

PPB2 

75 . 2 

8 

Trichloroechylen 

1 . 054 

PPB2 

95.4 

9 

Toluene 

8.238 

PPB2 

157.6 

10 

Unknown 

0.788 

mVs 

191.8 

11 

Unknown 

1.963 

mVs 

220.6 

12 

Unknown 

6.863 

mVs 

293.3 

13 

Unknown 

6.431 

mVs 

354.3 

14 

o  xylene 

47.13 

PPB2 

420.0 

ppm  -  no  alarm;  PPMx  =  alarm  level  x 


Maintenance  Operation  Ea 


550 


Run  #  7 
0  2 


Photovac  Chromatographer  Analysis  Report _ 95NV 1 5 AH .  GC 

5  7  10  Printed:  Mar  06,  19  9  6  14:02: 00 — ^ - 

^  (mV)|  Run  at  :  Nov  15,  1995  lOrSsiig 

Integrator  Method 


Slope  Up 
Slope  Dov/n 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Syringe  Inject  Vo 
Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoin 
Ambient  Temp 
Analysis  Time 

Pea 

Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknov/n 

7  Unknown 

8  Benzene 

9  Trichloroethyli 

10  Unknov/n 

11  Unknov/n 

12  Toluene 

13  Unknown 

14  Tetrachloroethr 

15  ethylbenzene 

16  m  &  p  xylene 

17  o  xylene 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0.0  sec 
0.000  mV'sec 
20.0  % 

r  Method 
:)lume  90.00  uL 

10.0  ml/min 
10.0  ml/min 
0 . 0  ml/min 
It  40/40  “C 
35  "C 

_ 550.0  sec _ 

ik  Report 

Area/Conc  r. 
20.02  mVs  21. 
38.17  mVs  22. 
46.74  mVs  30. 
0.178  mVs  42. 
0.582  mVs  45, 
1.568  mVs  56. 
0.854  mVs  65. 
134.9  PPB2  75. 
en  21.10  PPB2  96. 
3.846  mVs  121. 
0.231  mVs  141. 
43.61  PPB2  148. 
3.349  mVs  187. 
yl  18.72  PPB2  220. 
265.7  PPB2  294. 
137.6  PPB2  355. 
40.40  PPB2  421. 


ppm  =  no  alarm;  PPMx  ==  alarm  level  x 
Maintenance  Operation  F 


Run  #  8 
^  2 
> 


j^hotovac  Chromatographer  Ana 

7  _ 10  Printed 

^  (mV )|  Run  at  : 


"4  + 


.^Hc.ysis  Report _ _?5NV15ai  cr 

Printec:  Mar  06,  19  9  6 - iTToTrlf^^^ 

Run  at  :  Nov  15,  1995  11:04.'44 

_  integrator  Method 


Slope  Up 
Slope  Down 
.  Mir.  Height 
:  Integrator  Delay 
Min  Area 
_  Window  Size 

GC  Me 

-  Syringe  Iniect"~VoTun 
Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Airibient  Temp 
Analysis  Time 

Peak  R; 

Pk  Compound  Name  ; 

1  Unknown  ; 

2  Unknown  ^ 

3  Unknown  ; 

4  Unknown  r 

5  Unknown  r 

6  Unknown  r 

7  Unknown  ; 

8  Unknown  C 

9  Unknown  ^ 

10  Tetrachloroethyl  1 

11  ethylbenzene  2 

12  m  &  p  xylene  1 

13  o  xylene  4 


0 

.500 

mV/ sec 

1 

.500 

mV/sec 

0 

.  050 

mV 

0.0 

sec 

0 

.  000 

mV • sec 

20.0 

% 

ethod 

r.e  90.00  uL 

10.0  ml /min 
10.0  ml/min 
0.0  ml/min 
40/40  “C 
36 

550.0  sec 

Report  ^  - - 

Area/Conc  R.T. 
20.19  mVs  21.4 
46.10  mVs  23.1 
35.41  mVs  30.3 
0.573  mVs  38.6 
0.244  mVs  42.6 
0.493  mVs  46.0 
1.112  mVs  56.3 
0.796  mVs  121.6 
-.079  mVs  189.8 
15,65  PPB2  220.6 
249.8  PPB2  294.9 
153.1  PPB2  355.0 
44.72  PPB2  421.2 


ppm  -  no  alarm;  ppmx  =  alarm  level  v 
Maintenance  Operation  G 


Run  #  8 
0  2 


Photovac  Chromatoqrapher  Analysis  Reporh  95NVlsaT  nr 
p  7  10  Printed:  Mar  06,  199  6  14: 0 — 

(mV )j  Run  at  :  Nov  15,  1995  11:04!44 

Integrator  Method 


Slope  Up 
Slope  Dov/n 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0,500  mV/sec 
1.500  mV/sec 
0.050  mV 
0 . 0  sec 
0.000  mV • s  e  c 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flov; 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknown 

7  Unknown 

8  Benzene 


Peak  Report 


10.0  ml/min 
10.0  ml/min 
0 . 0  ml/min 
40/40  “C 
36 

550.0  sec 


Area/Conc 
20.19  mVs 
46,10  mVs 
35.41  mVs 
0.573  mVs 
0.244  mVs 
0.493  mVs 
1.112  mVs 
103.0  PPB2 


9  Trichloroethylen  2.800  PPB2 


1S7  + 


10  Unknown 

11  Unknown 

12  Unknown 

13  Unknown 

14  Unknown 

15  o  xylene 


0.796  mVs 
1.078  mVs 
3.015  mVs 
7.202  mVs 
6.328  mVs 


R.T, 

21.4 

23.1 

30.3 

38.6 

42.6 
46.0 

56.3 
74.9 

95.6 

121.6 

189.8 

220.6 

294.9 
355.0 


44.65  PPB2  421.2 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Maintenance  Operation  Ga 


Run  #  9 
0 _  2 


■PhQtovac  Chromatoqrapher  Analysis  Report  95NV1Sa.t  gc 

_  7  10  Printed:  Mar  06,  199  6  14  :  09“^ — ^ — 

(niV)|  Run  at  :  Nov  15,  1995  ll:14!ii 

Integrator  Method 

Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

-f- - Height  0.050  mV 

_ 1_  Integrator  Delay  0.0  sec 

Min  Area  0.000  mV -sec 

—  Window  Size  20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknown 

7  Benzene 

8  Unknown 

9  Toluene 
10  Unknown 


Peak  Report 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  “C 
36  “C 
550.0  sec 


Area/Conc  r.t 
123.2  mVs  21.4 
27.72  mVs  30.5 
12.39  mVs  38.8 
0,154  mVs  43.0 
0.490  mVs  46.5 
1.030  mVs  56.6 
80.34  PPB2  75.6 
0.317  mVs  122.2 
13,14  PPB2  156.8 
1.049  mVs  190.6 


11  Tetrachloroethyl  9.913  PPB2  222.6 


12  ethylbenzene 

13  m  &  p  xylene 


229.1  PPB2  295.4 
105.0  PPB2  356.0 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Maintenance  Operation  H 


550 


150 


Run  #  10 

[o  T 


■jhotovac  Chromatoqrapher  Analysis  Report 

_ 1  10  Printed:  Mar  06,  19c 

TniV )|  Run  at  :  Nov  15,  19c 


/II 

94  -<  + 

/l2 


717  + 


Dner  Analysis  Keoort  gSNvmaif 
Printed:  Mar  06,  19  96  14  :07 -47  ’  "I 

Run  at  :  Nov  15,  1995  11:24-34 


Integrator  Method 

Slope  Up  0.500  mV/sec 

Slope  Down  I.500  n,v/sec 

Min  Height  0.050  mV 

Integrator  Delay  0.0  sec 

Min  Area  0.000  mV -sec 

Window  Size  20.0  % 

GC  Method 

Syringe  Inject  Volume  90,00  uL 


^®t®2torJlow  10.0  ml/min 

Backflush  Flow  10. o  ml/min 

,  0.0  ml/min 

Oven  Temp/SetPoint  40/40  °C 

Ambient  Temp  37 

Analysis  Time  _ 550.0  sec 

Peak  Report '  ^  ~ 

Pk  Compound  Name  Area/Conc  r  1 

1  Unknown  33.38  mVs  21. ’o 

2  Unknown  47.09  mVs  22.6 

3  Unknown  28.83  mVs  30  0 

4  Unknown  6.406  raVs  38  3 

5  Unknown  I.904  mVs  42.4 

6  Unknown  4.686  mVs  46  3 

7  Unknown  3.120  mVs  50*5 

8  Unknown  5. 081  mVs  56  1 

9  Unknown  6.245  mVs  65.4 

10  Benzene  109.9  PPB2  75  0 

11  Unknown  5.560  mVs  84'4 

12  Trichloroethylen  13.98  PPB2  96  4 

13  Unknown  0.203  mVs  105 ’4 

14  Unknown  1.312  mVs  121  4 

15  Unknown  I.O17  mVs  134.6 

16  Toluene  24.93  PPB2  155  6 

17  Unknown  2.642  mVs  186.6 

18  Tetrachloroethyl  15.49  PPB2  221.2 

19  ethylbenzene  250.7  PPB2  294! 9 

20  m  &  p  xylene  103.3  PPB2  355  is 

21  o  xylene  58.16  PPB2  419.2 


105.4 

121.4 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Maintenance  Operation  I 


42  6  HI21 


550 


Run  #11 

0  T" 


Photovac  ChromatograPher  An 
5  7  in  Hrinl-cir 


^^‘aiysis  Report  „„ 

Printed;  Mar  06,  19  9  6  iT:  12  :  3T~^ 
Run  at  :  Nov  15,  1995  ll:34!o6 


1  10 Printed;  Mar  06,  1995  14 ; 12 • 31 

( mV  ll  Run  .RI"  *  \1  r\\T  'iC  -n/pi-  -1-1 


Integrator 

Slope  Up 
Slope  Down 
—  Min  Height 

Integrator  Delay 
Min  Area 
_ :  Window  Size 


Method 
0.500  mV/sec 
1.500  mV /sec 
0.050  mV 
0 , 0  sec 
0.000  mV ’Sec 
20.0  % 


GC  Method 

Syringe  In ject^voiume  90.00  uL 

Del" pr'-f-n-r  T?  1 ^  ^ 


->  - j - u  ,  u  u  u 

Detector  Flov;  in  n  /  • 

Plow  10  s 

Oven  Temp/SetPoint  40/40 

Ambient  Temp  37 

Analysis  Time _  550.0  sec 

Peak  Report 

Pk  Compound  Name  Area/Conc 

1  Unknown  189. i  ^vs 

2  Unknown  35.17  mVs 

3  Unknown  19.46  ^Vs 

4  Unknown  9.150  mVs 

5  Unknown  7.854  mVs 

6  Unknown  6.221  mVs 

7  Unknown  22.58  mVs 

o  Benzene  17^  1  PPB2 

9  Unknown  25. ‘75  mVs 

10  Trichloroe ...hylen  186.1  PPB2 

1  1  T7n  b-Ti  _ _ _ 


11  Unknown 

12  Unknown 

13  Toluene 

14  Unknown 

15  Unknown 

16  Unknown 


R.T. 

20.8 

30.4 
38 . 7 

46.4 
50.9 
56.1 

66.4 

75.3 

85.3 
97 . 6 

122.5 

134.9 


8.717  mVs  122.5 
23.64  mVs  134 . 9 
393.5  PPB2  155,6 
6.685  mVs  166.4 
18.33  mVs  185 . 6 
5.400  mVs  202.2 


n  rr,..^  mvs  202.2 

n  ^f^^^^^ioroethyl  66.60  PPB2  222.6 

JLo  nn-i  o  _ _ _ 


18  ethylbenzene 
19 -Unknown 

2 0  m  6c  p  xylene 

21  o  xylene 


911,8  PPB2  295.4 
4.879  mVs  329.8 
358.3  PPB2  356.0 
143.6  PPB2  419.6 


ppm  no  alarm;  ppmx  =  alarm  level  v 
Maintenance  Operation  J 


Run  #  12 
0  2 


Phptovac  Chromatoqrapher  Analysis  Report  95NV15AM  rr 

- 7  10 Printed:  Mar  06,  1996  r4:ib'3i  ’  1 

(mV )j  Run  at  ;  Nov  15,  1995  11;44'23 


94  + 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/sec 
1.500  mV/sec 
0.050  mV 

Delay  0.0  sec 

0.000  mV -sec 

20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flov; 

Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


Peak  Report 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  “C 
37  °C 
550.0  sec 


Pk 

Compound  Name 

Area/Conc 

R.T 

1 

Unknown 

241.2 

mVs 

20 . 8 

2 

Unknown 

71.30 

mVs 

30 . 0 

3 

Unknown 

19 . 89 

mVs 

38.3 

4 

Unknown 

4 . 305 

mVs 

42 . 3 

5 

Unknown 

10.86 

mVs 

46.0 

6 

Unknown 

7.012 

mVs 

50.2 

7 

Unknown 

9.289 

mVs 

55 . 8 

8 

Unknown 

12.52 

mVs 

65.4 

9 

Benzene 

183.7 

PPB2 

74 . 9 

10 

Unknown 

8 ,984 

mVs 

85.2 

11 

Trichloroethylen 

53.05 

PPB2 

97.2 

12 

Unknown 

4.302 

mVs 

121.7 

13 

Unknown 

5.319 

mVs 

134.8 

14 

Toluene 

239 . 3 

PPB2 

155 . 8 

15 

Unknown 

8 , 641 

mVs 

186.4 

1 6 

Tetrachloroethyl 

26.31 

PPB2 

221.4 

17 

ethylbenzene 

352.3 

PPB2 

293.8 

18 

Unknown 

3 .138 

mVs 

328 . 8 

19 

m  &  p  xylene 

264.5 

PPB2 

354.3 

20 

0  xylene 

108.3 

PPB2 

418.4 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Maintenance  Operation  K 


Run  #  13 
0  2 


Photovac  Chromatoqrapher  Analysis  Report _ 95NV15AN  GC 

p _ .  7  10  Printed:  Mar  06,  1996  14  : 1 7  :  2‘o~~^ - 

(mV)|  Run  at  :  Nov  15,  1995  11:58:41 

Integrator  Method 


Slope  Up 
Slope  Dov;n 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV /sec 
0.050  mV 
0.0  sec 
0.000  mV ‘See 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  °C 

Ambient  Temp  37  -q 

Analysis  Time  550.0  sec 

Peak  Report  " 

Pk  Compound  Name  Area/Conc  r  x 

1  Unknown  251.3  mVs  20^4 

2  Unknown  65.13  mVs  29  8 

3  Unknown  21. ll  mVs  38.3 

4  Unknown  3.731  mVs  42.3 

5  Unknown  6.883  mVs  46.6 

6  Unknown  2.411  mVs  56.0 

7  Toluene  44.93  PPB2  156.0 

8  Unknown  2.363  mVs  191.6 

9  Tetrachloroethyl  15.02  PPB2  222.6 

10  ethylbenzene  291.7  PPB2  294.9 

11  m  &  p  xylene  165.3  PPB2  356  !o 

12  o  xylene  53.52  PPB2  422.0 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Maintenance  Operation  L 


#  13 _ Photovac  Chromatoqrapher  Analysis  Report _ 95NV15AN . GC 

Q  2  5  7  ro  Printed:  Mar  06,  19  9  6  14:17:03  — 

>  ^  ^  (mV)!  Run  at  ;  Nov  15,  1995  11:58:41 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0 . 500  mV/sec 
1.500  mV/sec 
0.050  mV 
0 . 0  sec 
0.000  mV-sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  “C 

Ambient  Temp  37  “c 

Analysis  Time  550.0  sec 

Peak  Report  ’  “ 

Pk  Compound  Name  Area/Conc  R. 


1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknown 

7  Benzene 


251,3  mVs  20.4 
65.13  mVs  29.8 
21.11  mVs  38.3 
3.731  mVs  42.3 
6.883  mVs  46.6 
2.410  mVs  56.0 
111.5  PPB2  75.0 


8  Trichloroethylen  2.733  PPB2  96!l 


9  Toluene 

10  Unknown 

11  Unknown 

12  Unknown 

13  Unknown 

14  o  xylene 


44.91  PPB2  156.0 
2 . 363  mVs  191.6 
2.891  mVs  222.6 
8.419  mV  s  294.9 
6.836  mVs  356.0 
53,52  PPB2  422.0 


ppm  -  no  alarm;  PPMx  =  alarm  level  x 
Maintenance  Operation  La 


155 


Run  #  14 _ Photovac  Chromatoqrapher  Analysis  Report  95NV15AO.GC 

0  2  57  10  Printed:  Mar  06,  1996  14:18:48 

>  '  ^  ^  ^  ”  ’(mV)|  Run  at  :  Nov  15,  1995  12:08:16 


Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/ sec 
1.500  mV/sec 
0.050  mV 
0 . 0  sec 
0.000  mV-sec 
20.0  % 


94  -p  + 
a  4 


/l8  + 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  F1ov7 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time _ 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  ‘’C 
38 

550.0  sec 


Peak  Report 


Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknown 

7  Unknown 

8  Unknown 

9  Unknown 

10  Unknown 

11  Benzene 

12  Unknown 

13  Unknown 


Area/Conc 
75.55  mVs 
79.71  mVs 
33.28  mVs 
11.43  mVs 
6.631  mVs 
3.003  mVs 
6.589  mVs 
3.817  mVs 
8.085  mVs 
5.735  mVs 
113.4  PPB2 
0.133  mVs 
0.359  mVs 


14  Trichloroethylen  2.081  PPB2  95.3 

15  Unknown  0.280  mVs  105.3 

16  Unknown  1.543  mVs  121.3 

17  Toluene  7.106  PPB2  156.0 

18  Unknown  1.612  mVs  187.8 

19  Tetrachloroethyl  14.01  PPB2  221.2 


105 . 3 

121.3 


7.106  PPB2  156.0 
1.612  mVs  187.8 


20  ethylbenzene 

21  m  &  p  xylene 

22  o  xylene 


295.2  PPB2  294,6 
134.7  PPB2  356.0 
42.91  PPB2  422,0 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Maintenance  Operation  M 


426  ^22  + 


Run  #  15 
0  2 


Photovac  Chromatoqrapher  Analysis  Report _ 95NV15AP  gc 

5  7  To  Printed:  Mar  06,  199  6  14 : 2 — 

’  (mV)]  Run  at  :  Nov  15,  1995  12:17.-43 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/sec 
1-500  mV /sec 
0.050  mV 

Delay  0.0  sec 

0 . 000  mV • sec 

20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  ”C 

Ambient  Temp  38  -  q 

Analysis  Time  550.0  sec 

Peak  Report 

Pk  Compound  Name  Area/Conc  R.t 

1  Unknown  36.69  mVs  21 ! 2 

2  Unknown  52.28  mVs  22.7 

3  Unknown  36.85  mVs  30.2 

4  Unknown  0.983  mVs  38.5 

5  Unknown  0.250  mVs  42.7 

6  Unknown  0.752  mVs  46.5 

7  Unknown  1.287  mVs  56.3 

8  Toluene  17.39  PPB2  157.6 

9  Unknown  1.912  mVs  192.6 

10  Tetrachloroethyl  12.95  PPB2  221.8 

11  ethylbenzene  268.0  PPB2  295.4 

12  m  &  p  xylene  176.8  PPB2  355.6 

13  o  xylene  45.92  PPB2  422.0 


ppm  =  no  alarm;  ppMx  =  alarm  level  x 
Maintenance  Operation  N 


Run  #  15 
0  2 


Photovac  Chromatoqrapher  Analysis  Report  95NV15AP  rr 
5  7  10  Printed:  Mar  06,  1996  14 : 20  •  20~^ 

(mV )|  Run  at  :  Nov  15,  1995  12:  17:'43 

Integrator  Method 

Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

^ .  Min  Height  0.050  mV 

- 12  Integrator  Delay  0.0  see 

Min  Area  0.000  mV -sec 

—  — _  Window  Size  20.0  % 

GC  Method 

+  4-  -  Syringe  Inject  Volume  90.00  uL 


Detector  Flov; 
Backflush  Flov; 

Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknown 

7  Unknown 

8  Benzene 


Peak  Report 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  °C 
38  "C 
550.0  sec 


Area/Conc  r.t 
36.69  mVs  21.2 
52.28  mV  s  22.7 
36.86  mVs  30,2 
0.983  mVs  38.5 
0.250  mVs  42.7 
0.751  mVs  46.5 
1.287  mVs  56.3 
82.30  PPB2  75.3 


9  Trichloroethylen  1.490  PPB2  Se^b 


10  Toluene 

11  Unknown 

12  Unknown 

13  Unknown 

14  Unknown 

15  o  xylene 


17.39  PPB2  157.6 
1.911  mVs  192 . 6 
2.494  mVs  221.8 
7.733  mVs  295 . 4 
7 . 307  mVs  355 . 6 
45.85  PPB2  422.0 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Maintenance  Operation  Na 


550 


Run  #  16 
30  342 


-Jhotovac  Chromatographer  Analysis  Report  rr 

655  967  1280 Printed:  Mar  06,  1996  14722708^“! 

(/iV)  Run  at  :  Nov  15,  1995  12:27-11 


Slope  Up 
Slope  Dov;n 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/sec 
1.500  mV/sec 
0.050  mV 

Delay  0.0  sec 

0.000  mV ■ sec 

20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

cur’ _ 


Detector  Flow  10. o  ml/min 

_  Backflush  Flow  10.0  ml/min 

,  0.0  ml/min 

Oven  Temp/SetPoint  40/40  "C 

Ambient  Temp  38  -q 

Time _  550,0  sec 

_  Peak  Report 

Pk  Compound  Name  Area/Conc 

1  Unknown  14.71  ^Vs 

2  Unknown  44.77  mVs 

3  Unknown  30.65  mVs 

4  Unknown  0.360  mVs 

5  Unknown  0.237  mVs 

6  Unknown  0.194  mVs 

7  Unknown  1.064  mVs 


8  Benzene 


91.68  PPB2  75.2 


n  m  ♦  -L  ^  ^  /D.z 

9  Trichloroethylen  0.967  PPB2  95,8 

6.907  PPB2  157. *0 
11  Unknown  0.727  mVs  192.0 

5.526  mVs  220.6 
7.156  mVs  293,6 

14  Unknown  6.158  mVs  354.0 

15  o  xylene  45.39  PPB2  418.4 


^pm  =  no  alarm;  PPMx  =  alarm  level 


Maintenance  Operation  Oa 


Run  #  17 

Q  T 


Photovac  Chromatographer  Analysis  Report-.  95NvlSflR  m 

7  Printed:  Mar  0  6,  1995 

(mV)  Run  at  :  Nov  15,  1995  l?’':i7‘iT 


r  + 


8  + 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


i:),  lyys  12:37:17 

Integrator  Method 

0.500  mV/sec 
1.500  mV/sec 
0.050  mV 

Delay  0.0  sec 

0.000  mV • s  ec 

20.0  % 


GC  Method 

Syringe  In ject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flov; 

Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknown 

7  Benzene 


Peak  Report 


10.0  ml/min 
10.0  ml/min 
0*0  ml/min 
40/40  “C 
37  “C 
550,0  sec 


Area/Conc 
14.55  mVs 
51.95  mVs 
31.83  mVs 
0.112  mVs 
0.543  mVs 
1.093  mVs 
64.82  PPB2 


8  Trichloroethylen  0,481  PPB2 

O  rn^  1  ^  ^ 


9  Toluene 
10  Unknown 


0.509  PPB2  158.2 
1.010  mVs  191.2 


11  Tetrachloroethyl  28,43  PPB2  222.0 


12  ethylbenzene 

13  m  &  p  xylene 

14  o  xylene 


220.2  PPB2  295,4 
104.8  PPB2  354,6 
27.90  PPB2  420.4 


ppm  =  no  alarm;  PPMx  =  alarm  level  v 
Maintenance  Operation  P 


APPENDIX  E 


CHEMICAL  STORAGE  BUILDING  CHROMATOGRAMS 


Run  #  2  Photovac  Chromatoqrapher  Analysis  Report  GC 

0  5  10  15  20  Printed:  Mar  07,  1996  ^  :  4 4  : 1 5  1 

>  ^  ^  ^  ^  '(mVjl  Run  at  :  Nov  01,  1995  10:22:42 


5  ^ 

- 4-- 

(mV) 

- . + 

In 

+ 

- 2- 

*4" 

- ! - ' - 

-1- 

fe  + 

-L 

Kio 

1 

+ 

) 

+ 

+ 

+ 

4- 

..  . 

+ 

+ 

Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/ sec 
1.500  mV/sec 
0.050  mV 

Delay  0.0  sec 

0.000  mV • sec 

20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  "C 


Ambient  Temp 
Analysis  Time 

550 

30  *^C 
.  0  sec 

Peak 

Report 

Pk 

Compound  Name 

Area/Conc 

R.T 

1 

Unknown 

1.421 

mVs 

19.7 

2 

Unknown 

37.42 

mVs 

21.0 

3 

Unknown 

45.08 

mVs 

22.8 

4 

Unknown 

22.58 

mVs 

30,2 

5 

Unknown 

6.599 

mVs 

39.9 

6 

Unknown 

3 . 557 

mVs 

47.2 

7 

Unknown 

0.737 

mVs 

57.0 

8 

Benzene 

37 . 63 

PPB2 

75.4 

9 

Unknown 

0 . 171 

mVs 

89 . 6 

10 

Trichloroethylen  9.987 

PPB2 

96.8 

11 

Toluene 

182.8 

PPB2 

158.4 

12 

Tetrachloroethyl  78.23 

PPB2 

224.4 

13 

ethylbenzene 

124.4 

PPB2 

282.9 

14 

Unknown 

4 .768 

mVs 

333.8 

15 

m  &  p  xylene 

662 . 8 

PPB2 

359.6 

16 

o  xylene 

237.4 

PPB2 

426,4 

ppm  —  no  alarm;  PPMx  =  alarm  level  x 
Chemical  Storage  Building  A 


550 


163 


Run  #  3 


Photovac  Chromatographer  Analysis  Report 
10  15  20  Printed:  Mar  07,  1996 

Run  at 


20 


39 


59 


94 


133 


187 


249 


327 


426 


!>7 


95NVQiAc.nr 


+ 


10 


11 

12 


+ 


+ 


-h 


13 


14 


4- 


+ 


4- 


4 


4- 


4 


4 


4 


4 


4 


4 


Nov  01,  1995 
Integrator  Method 


09:45: 32 
10:35:08 


Slope  Up 

0 

.500 

mV/sec 

Slope  Down 

1 

.500 

mV /sec 

Min  Height 

0 

.  050 

mV 

Integrator  Delay 

0.0 

sec 

Min  Area 

0 

.  000 

mV  *  s  e  c 

Windov;  Size 

20.0 

% 

GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  39/40  ”0 


Ambient  Temp 

32  ”C 

Analysis  Time 

550 

.  0  sec 

Peak 

Report 

Pk  Compound  Name 

Area/Conc 

R.T 

1  Unknown 

41.57 

mVs 

21.2 

2  Unknown 

43,79 

mVs 

23.0 

3  Unknown 

24.28 

mVs 

30.4 

4  Unknown 

4.372 

mVs 

40.5 

5  Unknown 

22.26 

mVs 

45.4 

6  Unknown 

0.861 

mVs 

56.7 

7  Trichloroethylen 

18.07 

PPB2 

97 . 8 

8  Unknown 

0.416 

mVs 

122 . 6 

9  Toluene 

517 . 8 

PPB2 

157 . 8 

10  Tetrachloroethyl 

47.93 

PPB2 

223.4 

11  ethylbenzene 

91.89 

PPB2 

297 . 3 

12  Unknown 

2.131 

mVs 

333.8 

13  m  &  p  xylene 

443 . 3 

PPB2 

359.6 

14  o  xylene 

153.0 

PPB2 

426.0 

ppm 


no  alarm;  PPMx  =  alarm  level 


Chemical  Storage  Building  B 


550 


164 


Run  #  4 


Photovac  Chromatoqrapher  Analysis  Report _ 95NVQ1AD . GC 

To  15  20  Printed:  Mar  07,  1996  09:47:51' 

Run  at  :  Nov  01,  1995  10:46:33 

Integrator  Method 


94 


133 


187 


249 


327 


426  k 


10 


14 


+ 


+ 


+ 


-f 


+ 


+ 


+ 


-f 


+ 


+ 


+ 


+ 


Slope  Up 

0 

,  500 

mV/sec 

Slope  Down 

1 

.  500 

mV/sec 

Min  Height 

0 

.  050 

mV 

Integrator  Delay 

0.0 

sec 

Min  Area 

0 

.  000 

mV • sec 

Window  Size 

20.0 

% 

GC  Method 
Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 


10.0  ml/min 
10.0  ml/min 
0,0  ml/min 
40/40  “C 
33  ‘’C 


Analysis  Time 

550 

.  0  sec 

Peak 

Report 

Pk 

Compound  Name 

Area/Conc 

R.T 

1 

Unknown 

96.47 

mVs 

21.3 

2 

Unknown 

27.07 

mVs 

30.6 

3 

Unknown 

9,456 

mVs 

39 . 8 

4 

Unknown 

30.34 

mVs 

45.5 

5 

Unknown 

0.396 

mVs 

51.2 

6 

Unknown 

3.460 

mVs 

56.4 

7 

Benzene 

5.034 

PPB2 

76,0 

8 

Trichloroethylen 

39 .33 

PPB2 

98,4 

9 

Toluene 

54.38 

PPB2 

158.0 

10 

Tetrachloroethyl 

50.57 

PPB2 

224.2 

11 

ethylbenzene 

84 .13 

PPB2 

298.6 

12 

Unknown 

2.313 

mVs 

335.4 

13 

m  &  p  xylene 

452 , 8 

PPB2 

360.6 

14 

o  xylene 

127  .  6 

PPB2 

428.8 

ppm  -  no  alarm;  PPMx  =  alarm  level  x 


Chemical  Storage  Building  C 


550 


165 


0 


20 


39 


59 


94 


133 


187 


249 


327 


426 


Run  #  5 _  Photovac  Chromatoqrapher  Analysis  Report _ 95NV01AE.GC 


0 

5 

10 

15 

20  Printed:  Mar  07, 

1996  09:50 

:  04 

> 

1 

(mV) 

Run  at  :  Nov  01, 

1995  10:57 

:20 

Inteqrator  Method 

Slope  Up 

0.500  mV /sec 

Slope  Dov/n 

1.500  mV /sec 

- — — 

M 

J- 

4 

Min  Height 

0.050  mV 

===d 

Integrator  Delay 

0.0  sec 

1  _ 

^ - - 

3 

Min  Area 

0 . 000  mV • 

sec 

1 — — c, .. 

Window  Size 

20.0  % 

4 

GC  Method 

+ 

- 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow 

10.0  ml /min 

Backflush  Flow 

10.0  ml/min 

■ 

Aux  Flov; 

0.0  ml/min 

V 

Oven  Temp/SetPoint 

40/40  'C 

K 

Ambient  Temp 

34  “C 

-  j 

+ 

+ 

+ 

- 

Analysis  Time 

550.0  sec 

1 

Peak 

Report 

j 

Pk  Compound  Name 

Area/Conc 

R.T. 

■  s 

1  Unknov;n 

2.564  mVs 

19.6 

1 

2  Unknown 

50.94  mVs 

21.0 

3  Unknown 

61.96  mVs 

22.7 

?n 

+ 

+ 

- 

4  Unknov/n 

31.16  mVs 

30.2 

5  Unknown 

9.094  mVs 

38.8 

6  Unknov;n 

31.43  mVs 

45.0 

7  Unknown 

1.285  mV  s 

56.2 

jg 

8  Trichloroethylen 

14.54  PPB2 

96.8 

9  Unknown 

0.966  mVs 

122.5 

+ 

-f 

4- 

10  Toluene 

98.09  PPB2 

157.0 

11  Tetrachloroethyl 

51.36  PPB2 

222.8 

12  ethylbenzene 

76.00  PPB2 

298.1 

-^10 

13  Unknov/n 

2.273  mVs 

332.8 

14  m  Sc  p  xylene 

425.4  PPB2 

359.3 

+ 

+ 

+ 

- 

15  o  xylene 

136.8  PPB2 

426.0 

r 

+ 

+ 

+ 

- 

Il2 

ppm.=  no  alarm;  PPMx  =  alarm  level  x 

+ 

+ 

_ 

Chemical  Storage 

Building  D 

!i3 

!>14 

)l5 

-h 

- 1 - - 

+ 

1 

+ 

_ _ _ \ _ 

550 


Run  #  6 
0  5 


Photovac  Chromatoqrapher  Analysis  Report _ 95NV01AF ,  GC 

10  15  20  Printed:  Mar  07,  1996  09:54:24 

~  ^  {mV)\  Run  at  :  Nov  01,  1995  11:12:02 


^8  " 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV /sec 
1.500  mV /sec 
0.050  mV 

Delay  0.0  sec 

0.000  mV-sec 

20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  “C 

Ambient  Temp  36  “C 

Analysis  Time  550.0  sec 

Peak  Report 


Pk 

Compound  Name 

- 

Area/Conc 

R.T 

1 

Unknown 

27 . 38 

mVs 

21.4 

2 

Unknown 

56.47 

mVs 

23.2 

3 

Unknown 

42 . 65 

mVs 

30.5 

4 

Unknown 

181 . 3 

mVs 

39.2 

5 

Unknown 

23 . 85 

mVs 

45.4 

6 

Unknown 

2.554 

mVs 

56.3 

7 

Unknown 

0,085 

mVs 

89.2 

8 

Trichloroethylen 

9.167 

PPB2 

96.8 

9 

Toluene 

13 . 06 

PPB2 

157.0 

10 

Tetrachloroethyl 

52.41 

PPB2 

223.4 

11 

ethylbenzene 

47.00 

PPB2 

298,4 

12 

Unknown 

2.085 

mVs 

333.0 

13 

m  &  p  xylene 

433.5 

PPB2 

359.6 

14 

o  xylene 

125.9 

PPB2 

426,4 

15 

Unknown 

0.134 

mVs 

474,8 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Chemical  Storage  Building  E 


167 


Run  #  7 


20 


39 


59 


94 


0 

5 

10 

15 

20  Printed:  Mar  07. 

1996  09:54:02 - 

1995  11:21:39 

) 

'(mV) 

Run  at  :  Nov  01, 

Integrator  Method 

_ 

- 4 — 

...4 

-  4 

Slope  Up 

Slope  Down 

Min  Height 

0.500  mV/sec 
1.500  mV/sec 
0.050  mV 

1— ^ 

2 

r 

Integrator  Delay 

Min  Area 

Window  Size 

0 . 0  sec 

0.000  mV ’See 

20.0  % 

133 


187 


249 


327 


426 


Photovac  ChromatOQrapher  Analysis  Report 


h 


+ 


+ 


+ 


X 


10 


.11 

12 


13 


+ 


+ 


+ 


+ 


+ 


4- 


4 


4 


4 


4 


4 


GC  Method 
Syringe  Inject  Volume. 90 . 00  uL 


Detector  Flow 
Backflush  Flov; 

Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time _ 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  “C 
37  -C 
550.0  sec 


Pk 

Compound  Name 

Area/Conc 

R.T 

1 

Unknown 

31.33 

mVs 

21.2 

2 

Unknown 

40.90 

mVs 

22.8 

3 

Unknown 

26.10 

mVs 

30.4 

4 

Unknown 

0.395 

mVs 

39 . 0 

5 

Unknown 

14.90 

mVs 

45.2 

6 

Unknown 

0.980 

mVs 

56.6 

7 

Trichloroethylen 

5.056 

PPB2 

97.2 

8 

Toluene 

168 . 3 

PPB2 

157.4 

9 

Tetrachloroethyl 

28.77 

PPB2 

223.0 

10 

ethylbenzene 

41.72 

PPB2 

298 . 6 

11 

Unknown 

1.132 

mVs 

333.6 

12 

m  &  p  xylene 

235 . 1 

PPB2 

359.3 

13 

o  xylene 

70.59 

PPB2 

425 , 6 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Chemical  Storage  Building  F 


550 


0 


20 


39 


59 


94 


133 


187 


249 


327 


Run  #  8 


Photovac  Chromatoqrapher  Analysis  Report 


95NVQ1AH.GC 


+ 


+ 


+ 


+ 


-f 


+ 


4- 


+ 


10 


+ 


+ 


20  Printed:  Mar  07,  1996  09:53:30 
Run  at  :  Nov  01,  1995  11:33:08 


Integrator  Method 


Slope  Up 

0 

.500 

mV /sec 

Slope  Down 

1 

.500 

mV/sec 

Min  Height 

0 

.050 

mV 

Integrator  Delay 

0.0 

sec 

Min  Area 

0 

,000 

mV ■ sec 

Window  Size 

20.0 

% 

GC  Method 


Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 


10 . 0  ml/min 
10 . 0  ml/min 
0.0  ml/min 
40/40  “C 
38  '’C 


Analysis  Time 

550  . 

.  0  sec 

Peak 

Report 

Pk 

Compound  Name 

Area/Conc 

R.T 

1 

Unknown 

29.90 

mVs 

21.4 

2 

Unknown 

47.68 

mVs 

23.1 

3 

Unknown 

35.67 

mVs 

30.5 

4 

Unknown 

0.332 

mVs 

40.6 

5 

Unknown 

10.22 

mVs 

45.4 

6 

Unknown 

1.126 

mVs 

56.6 

7 

Trichloroethylen  6.155 

PPB2 

96.9 

8 

Toluene 

36.19 

PPB2 

157.8 

9 

Tetrachloroethyl  39.15 

PPB2 

223.4 

10 

ethylbenzene 

46.00 

PPB2 

295.7 

11 

Unknown 

1.463 

mVs 

333.0 

12 

m  &  p  xylene 

295.0 

PPB2 

359.0 

13 

o  xylene 

77.09 

PPB2 

424.0 

ppm  -  no  alarm;  PPMx  =  alarm  level  x 


Chemical  Storage  Building  G 


Run  #  9 
0  5 


Photovac  Chromatoqrapher  Analysis  Report  CC 

15  20  Printed:  Mar  07  ,  1996  09T56T59 — ^ - 

’  (mVl]  Run  at  :  Nov  01,  1995  11:43:02 

Integrator  Method 

Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

4-  4_  _  Min  Height  0.050  mV 

Integrator  Delay  0.0  sec 

2  Min  Area  0.000  mV -sec 

_  Window  Size  20.0  % 

“3 

GC  Method 

+  +  -  Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  "C 

Ambient  Temp  38  "C 

Analysis  Time  550.0  sec 

Psak  Report~  ^  ' 

Pk  Compound  Name  Area/Conc  R.T, 

1  Unknown  25.79  mVs  21.3 

2  Unknown  39.44  mVs  23.0 

3  Unknown  30.24  mVs  30.4 

4  Unknown  7.427  mVs  45.4 

5  Unknown  0.195  mVs  48.8 

6  Unknown  0.997  mVs  56.4 

7  Trichloroethylen  6.221  PPB2  96.9 

8  Toluene  67.18  PPB2  157.4 

9  Tetrachloroethyl  41.44  PPB2  222.6 

10  ethylbenzene  42.67  PPB2  300.0 

11  Unknown  1.593  mVs  330.6 

12  m  &  p  xylene  318.6  PPB2  357.3 

13  o  xylene  90.09  PPB2  421.6 


ppm  -  no  alarm;  PPMx  =  alarm  level  x 
Chemical  Storage  Building  H 


ol  pa 


un  #  10 _ Photovac  Chromatoqrapher  Analysis  Report _ 95NVQ  iaj  .  nr 

499  999  1500  1999  Printed:  Mar  07  ,  1996  09 :57  r57^ - 

^  ^  '  (jLtV)]  Run  at  :  Nov  01,  1995  11:52:41 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0 . 0  sec 
0.000  mV-sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  ^ C 

Ambient  Temp  38  °C 

Analysis  Time _ 550.0  sec 

Peak  Report 

Pk  Compound  Name  Area/Conc  R.T, 

1  Unknown  2.396  mVs  21.2* 

2  Unknown  10.07  mVs  22.7 

3  Unknown  9.288  mVs  30.1 

4  Unknown  5.095  mVs  60.4 

5  Benzene  391.1  PPB2  75.7 

6  Trichloroethylen  38.02  PPB2  96.4 

7  Toluene  59.54  PPB2  157.2 

8  ethylbenzene  42.43  PPB2  297.6 

9  Unknown  3.484  mVs  329.6 

10  m  &  p  xylene  158.3  PPB2  354.3 

11  o  xylene  55.28  PPB2  420.0 


ppm  -  no  alarm;  PPMx  =  alarm  level  x 
Chemical  Storage  Building  I 


550 


Run  #  2  Photovac  Chromatoqrapher  Analysis  Reoort  9SMvi4np  pp 

0  1250  250T  3750  5000  Printed:  Mar  07, ‘  1996 

^  ^  ^  ^  (/iVj]  Run  at  :  Nov  14,  1995  11:32:44 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV /sec 
1.500  mV/sec 
0.050  mV 
0 . 0  sec 
0.000  mV-sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time _ 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  “C 
30  “C 
550.0  sec 


Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Benzene 


Peak  Report 


Area/Conc  R.T. 
247.2  mVs  22.4 
1.846  mVs  32.2 
2.015  mVs  58.2 
59.97  PPB2  78.6 


5  Trichloroethylen  5.734  PPB2  100 ! 6 

_ _  _ 


6  Toluene  67.64  PPB2  163 [2 

7  Tetrachloroethyl  18.48  PP32  229.8 

8  ethylbenzene  112.3  PPB2  305 !o 

9  It  &  p  xylene  172.7  PPB2  368.6 

10  o  xylene  49.73  PPB2  435.6 


ppm  =  no  alarm;  PPMx  =  alarm  level 
Chemical  Storage  Building  J 


Run  #  3 

0  T 

-  ■  ^ 


-^lotoya^a^atographer  Anal^j^Report  g  smn  .  .  ^  „„ 

Printed:  - ITrOfPl#^^ 

(mV)  Run  at  :  Nov  14,  1995  12:06.’5i 

e ,  „  -Integrator  Method 

slnn^  0.500  mV/sec 

Slope  Dov/n  -i  cnn  / 

H  I -  Min  Height  0.050  mV 

I  integrator  Delay  0.0  ser 

Min  Area  0.000  mV’ sec 

-  - -  Window  Size  20.0  T 

7  ,  „  .  GC  Method 

1"  iM-  -  Syringe  Inject  Volume  90.00  uL 

Deteohnr  Plr^i.r  ^  '7 


Detector  Flow 
Backflush  Flow 
Aux  Flov; 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknown 

7  Unknown 

8  Benzene 

9  Unknown 


Peak  Report 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  "c 
33  "C 
550 . 0  sec 


Area/Conc 
2.129  Vs 
30.35  mVs 
5.163  mV  s 
0.835  mVs 
2.181  mV  s 
1.461  mVs 
8.765  mV  s 
13.60  PPB2 
0.910  mVs 


R.  T. 

21.6 

32.5 

37.4 
45.2 

48.4 
58.0 

72.4 

78.6 
202 . 8 


n°  5:353  ?PB2  23  !  2 


11  ethylbenzene 

12  m  &  p  xylene 


177.3  PPB2  305,8 
45.67  PPB2  370.3 


ppm  -  no  alarm;  ppmx  =  alarm  level  v 
Chemical  Storage  Building  K 


173 


Run  #  4 


^hotovac  Chrgmato^her  Analysj^s  Report  95NV14nn  qc 
~  1241  Printed:  MiFDv;  1996  ll:00T4r^ 

Run  at  :  Nov  14,  1995  12:22:14 

^ —  _Inteqrator  Met.hort 

!^P  TTWliv/sec 

Slope  Down  1.500  mV/sec 

4.  .  Min  Height  0.050  mV^ 

Integrator  Delay  0  0  sec 

0.000  mvsec 

Window  Size  20.0  % 


GC  Method 

Syringe  Inject  Volume  90,00  uL 

Detector  Fl  niAl  n  « 


•*  ^  - »  V.A  j.  ,  u  u  ULi 

Detector  Flow  in  n  /  • 

Backflush  Flow  10 ;o  .1  r 

Oven  Temp/SetPoint  40/40 
Ambient  Temp  34  oq 

_Analysis  Time _ 550.0  sec 

Peak  Repor~ 

Pk  Compound  Name  Area/Conc  r  t 

1  Unknown  257.3  mVs  22.' 4 

2  unknown  112.2  n,vs  31.9 

3  Unknown  0.627  mVs  40.5 

^  0.159  mVs  44.6 

5  Unknown  3.135  mVs  47.7 

6  Unknown  2.650  mVs  58.2 

7  Unknown  2.486  mVs  71.7 

8  Benzene  7.716  PPB2  78.4 

9  Trichloroethylen  15.41  PPB2  100  1 

10  Toluene  11. 2o  ppb2  126.’ 4 

11  Unknown  0.723  MVS2  200.4 

12  Unknown  4.768  MVS2  309.0 


ppm  -  no  alarm;  ppmx  =  alarm  level  v 
Chemical  Storage  Building  La 


Run  #  5 

[0  2 


Photovac  Chroinatographer  Analysis  Report _ 95NV14AE  .  GC 

5  7  10  Printed:  Mar  07  ,  1996  ToTTJToT^ — 

^  (mV  )1  Run  at  :  Nov  14,  1995  12:34:33 


59  h  /5  4- 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/sec 
1,500  mV/sec 
0,050  mV 

Delay  0 . 0  sec 

0.000  mV • sec 
20.0% 


GC  Method 

Syringe  Inject  Volume  90.00  uL 
Detector  Flow  10.0  ml/min 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 


10.0  ml/min 
0 . 0  ml/min 
40/40  "C 


Ambient  Temp 
Analysis  Time 

550 

35  “C 
,  0  sec 

Peak 

Report 

Pk 

Compound  Name 

Area/Conc 

R.T. 

1 

Unknown 

178,4 

mVs 

21.7 

2 

Unknown 

62.06 

mVs 

31.2 

3 

Unknown 

0.408 

mVs 

44.0 

4 

Unknown 

2 .163 

mVs 

46.6 

5 

Unknown 

1.231 

mVs 

57.3 

6 

Unknown 

0.328 

mVs 

71.6 

7 

Benzene 

30.71 

PPB2 

77.7 

8 

Trichloroethy len 

0.641 

PPB2 

92.4 

9 

Unknown 

2.213 

mVs 

99.3 

10 

Toluene 

16.52 

PPB2 

163.0 

11 

Unknov/n 

1.457 

mVs 

200.8 

12 

Tetrachloroethyl 

10.62 

PPB2 

231.2 

13 

ethylbenzene 

174 . 7 

PPB2 

307.2 

14 

m  &  p  xylene 

119.8 

PPB2 

371.0 

15 

o  xylene 

17 . 67 

PPB2 

394 . 3 

16 

Unknown 

1.165 

mVs 

438.0 

ppm  ==  no  alarm;  PPMx  =  alarm  level  x 
Chemical  Storage  Building  M 


550 


Run  #  7 
0  2 


.  Photovacct^matographer  Analysis  Report 
— - H  10  Printed:  Mar  07,  1996 - roTTs^if^^ 

(mV)  Run  at  :  Nov  14,  1995  13:14:*59 

_ Integrator  Method 

"P  OonSv/sec 

Slope  Down  1.500  mV/sec 

^ _ +_  Min  Height  0.050  Z 

Integrator  Delay  0.0  ser 

Min  Area  0.000  mV  sec 

- - -  Window  Size  20.0  %  ^ 

2 

_ — - ,  .  GC  Method 

+  -  Syringe  Inject  Volume  90.00  uL 

Detector  PIot.t  ^  . 


-  j - JU.UU  u 

Detector  Flow  10  q 

Oven  Temp/SetPoint  40/40  “C 

Ambient  Temp  35 

Analysis  Time  _  550.0  sec 

Peak  Report 

Pk  Compound  NaSii  Area/Conc 

1  Unknown  344.6  niVs 

2  Unknown  273.0  mVs 

3  Unknown  0.453  mVs 

4  Unknown  1.652  mVs 

5  Unknown  2.778  mVs 

6  Unknown  I.937 

7  Benzene  9.938  PPb; 

8  ethylbenzene  138.5  ppb; 


344 . 6  inVs  22 . 2 
2  7  3.0  mV  s  31.5 
0.453  mVs  44.2 
1 . 652  mVs  46.3 
2.778  mVs  57.7 

1 . 937  mVs  71.0 

9.938  PPB2  78.1 
138.5  PPB2  307.2 


ppm  =  no  alarm;  ppmx  =  alarm  level  v 
Chemical  Storage  Building  O 


Run  #  7 
326  t 


Photovac  Chromatoqrapher  Analysis  Report  95NV]4ar:  rzr 
951  1264  1576  Printed;  Mar  07,  1996  Fo  : 59T37 — ^ — 

^  (MV)|  Run  at  ;  Nov  14,  1995  13:14:59 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/sec 
1.500  mV/sec 
0.050  mV 

Delay  0.0  sec 

0,000  mV ’See 

20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10. o  ml/min 

Bsckflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  °C 

Ambient  Temp  36  ‘q 

Analysis  Time  550.0  sec 

Peak  Report  - - 

Pk  Compound  Name  Area/Conc  R.T 

1  Unknown  344.6  mVs  22  2 

2  Unknown  273.0  mVs  31.5 

3  Unknown  0.453  mVs  44.2 

4  Unknown  1.652  mVs  46  3 

5  Unknown  2.777  mVs  57  7 

6  Unknown  I.937  mVs  71.0 

7  Benzene  9.936  PPB2  78.1 

E  Trichloroethylen  14.94  PPB2  99  6 

9  Unknown  4.242  MVS2  307 ! 2 


ppm  =  no  alarm; ’pPMx  =  alarm  level  x 
Chemical  Storage  Building  Oa 


Run  #  8 
0  2 


^hotovac  Chromatoqrapher  Analysis  Report 

- 10  Printed:  Mar  0Tri996  10744^#^^ 

(mV)  Run  at  :  Nov  14,  1995  13-25-56 


'6  + 


Slope  Up 
Slope  Down 
„  Min  Height 
~r  Integrator  Delay 

_  Min  Area 

Window  Size 


Integrator  Methori 

0.500  mV/sec 
1.500  mV/sec 
0.050  mV 

Delay  0.0  sec 

0.000  mV -sec 

20.0  % 


.  .  GC  Method 

Syringe  In jectvolume  90.00  uL 

Deteotnr  « 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time _ 


~Peak  Report 


10 . 0  ml/min 
10.0  ml/min 
0 . 0  ml/min 
40/40  •’C 
36  “C 
550,0  sec 


j^Cpor  L. 

Pk  Compound  Name  Area/Conc 

IUnknown  169.9  mVs 

2  Unknown  59.92  mVs 

3  Unknown  0.260  mVs 

4  Unknown  I.O71  mVs 

5  Unknown  2.597  mVs 

6  Unknown  0.905  mVs 

7  Trichloroethylen  I.174 

Q  3.790  mVs 

9  unknown  0.427  mVs 

10  Toluene  12. n  ppb2 

11  Unknown  1.971 


Area/Conc  R.T 
169.9  mVs  22,3* 

59.92  mVs  32.0 

0.260  mV  s  40.5 

1.071  mV  s  44,4 

2.597  mVs  47.0 

0.905  mVs  58.0 

1.174  PPB2  93.0 

3.790  mVs  99.8 

0.427  mVs  127.3 
12.11  PPB2  164.2 
1.971  mVs  200.2 


To  m  i  i.yyi  mVs  200.2 

^®t^3^hloroethyl  8.150  PPB2  231.4 

13  ethylbenzene  193.8  pppo  n 

14  m  &  p  xylene 


193.8  PPB2  306.9 
81.00  PPB2  372.3 


ppm  =  no  alarm;  PPMx  =  alarm  level  v 
Chemical  Storage  Building  p 


180 


Run  #  8 

45  pUZiEE 


Photovac  chromatographer  Analysis  Report  , 

Printed:  MaFlT/,  1996 

/ - Run  at  ;  Nov  14,  1995  13:25:56 

/  ^  ni  „  Integrator  T^Tp.^hr'r^ 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV/sec 
0,050  mV 
0.0  sec 
0.000  mV  *  s ec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detert-.or  171 


Detector  Flow 
Backflush  Flow 
Aux  F1ov7 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


Peak  Report 


10.0  ml/min 
10.0  ml/min 
0 . 0  ml/min 
40/40  “C 
36  °C 
550.0  sec 


Pk  Compound  Name  Area/Conc 

1  Unknown  .  169.9  mVs 

2  Unknown  59.92  mVs 

3  Unknown  0.260  mVs 

4  unknown  I.O71  mVs 

5  Unknown  2.597  mVs 

I  6  Unknown  0.904  mVs 

7  Benzene  17. 2i  ppB2 

8  Trichloroethylen  I.173  PPB2 

9  Unknown  3.790  mVs 

10  Unknown  0.427  mVs 

11  Toluene  12.11  ppb2 

1.970  mVs 

13  Unknown  1.680  MVS2 

14  Unknown  5.965  MVS2 

15  Unknown  3.58^  vnrco 


Area/Conc  R.T, 
169.9  mVs  22.3* 
59.92  mVs  32.0 
0,260  mVs  40.5 
1.071  mVs  44,4 
2.597  mVs  47.0 
0.904  mVs  58.0 
17.21  PPB2  78.4 
1.173  PPB2  93.0 
3.790  mVs  99.8 
0.427  mVs  127.3 
12.11  PPB2  164.2 
1.970  mVs  200.2 
1.680  MVS2  231.4 
5,965  MVS2  306.9 
3.583  MVS2  372.3 


_PPin  -  no  alarm;  ppmx  =  alarm  level  v 
Chemical  Storage  Building  Pa 


Run  #  9  Photovac  ChromatOQrapher  Analysis  Report  95NV14AT  nr 

0  2  5  7  10  Printed:  Kar  07  ,  199  6  10:47:35  - - 

>  ^  ^  ^  (mV^  Run  at  :  Kov  14,  1995  13:40:15 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 

_  Min  Area 

,  Window  Size 


0.500  mV/ sec 
1.500  mV/sec 
0.050  mV 
0.0  sec 
0.000  mV ‘See 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  “C 

Ambient  Temp  36  “C 

Analysis  Time  550.0  sec 

Report" 

Pk  Compound  Name  Area/Conc  R. 

1  Unknown  172.3  mVs  21.8 

2  Unknown  83.10  mVs  31.2 

3  Unknown  0.189  mVs  44.1 

4  Unknown  1.099  mVs  46 [3 

5  Unknown  4.500  mVs  57.6 

6  Benzene  7.808  PPB2  78.0 

7  Unknown  0.780  mVs  200.2 


8  Tetrachloroethyl  2,876  PPB2  234.0 


9  ethylbenzene 
10  m  &  p  xylene 


172.1  PPB2  307.7 
24.51  PPB2  370.0 


ppm  ==  no  alarm;  PPMx  =  alarm  level  x 
Chemical  Storage  Building  Q 


550 


Run  #  10 
0 _  2 


Photovac  Chromatoqrapher  Analysis  Report.  „„ 

— - - - 1,0  Printed:  Mar  07,  1996 - ToTIT^It^^ 

(mV)  Run  at  ;  Nov  14,  1995  13:49:’34 

.  Integrator  Method 
Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

- if  :  Height  0.050  mV 

j  Integrator  Delay  0.0  sec 

- - - - ^  0.000  mV- sec 

_  I  Window  Size  20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Dptf^rl-OT  -1  « 


Detector  Flow  in  n  rr^^ 

Backflush  Flow  10. ’o  ml/min 

0.0  ml/min 

Oven  Temp/SetPoint  40/40  “C 

Ambient  Temp  35 

-Analysis  Time  550.0  sRr 

~  ^eak  Report  *  - - 

Pk  Compound  Name  Area/Conc  r  t 

1  Unknown  158.  i  ^vs  22.' o' 

2  Unknown  47.64  mVs  31.6 

3  unknown  0.237  mVs  44,5 

4  Unknown  1.469  mVs  46.8 

5  Unknown  I.OOI  mVs  57.6 

6  Unknown  0.472  mVs  199  8 

7  Tetrachloroethyl  5.208  PPB2  2^0  R 

8  ethylbenzene  184 . 1  ppb2  306 ' J 

_  9  m  &  p  xylene  34.76  PPB2  371.3 


ppm  =  no  alarm;  PPMx  =  alarm  level  v 
Chemical  Storage  Building  R 


Run  #  11 

1^  T 


Photovac  Chromatoqrapher  Analysis  Rennri- 
10  Printed:  Mar  07  ,  19  9  6 


95NV14AK 

T0:5TT3F~ 


+ 


+ 


H- 


+ 


+ 


+ 


-f 


-h 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


(mV) 


Run  at  :  Nov  14,  1995  14:00:55 


Inteqrator 

Method 

Slope  Up 

0.500  1 

Slope  Down 

1.500  1 

Min  Height 

0.050  I 

Integrator  Delay 

0.0  : 

Min  Area 

0.000  I 

Window  Size 

20.0  i 

GC  Method 

Syi^inge  Inject^olume  90.00  uL 
Detector  Flow  ^  « 

Backflush  Flov; 

Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  “C 
35  "C 
550.0  sec 


Teak  Report 

Pk  Compound  Name  Area/Conc 

1  Unknown  ■  ■  -  - 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknov/n 


140.6  mVs 
48.35  mVs 
0.293  mVs 
1.506  mVs 
0.962  mVs 
0.842  mVs 


R, 

22, 
31. 
44. 
47. 
57. 
201 . 


in  vs  ^ui 

Tetrachloroethyl  7.887  PPB2  230 

Kern  .7  /T'.  t  n  A  _ _ 


8  ethylbenzene 

9  m  &  p  xylene 


184.9  PPB2  305. 
73.63  PPB2  370. 


ppm  =  no  alarm;  PPMx  =  alarm 


Chemical  Storage  Building  s 


.GC 


level 


X 


oqrapher  Analysis  Report  95NV14AK.GC 
Tib  Printed:  Mar  07  ,  1996  1 oTs 2:12 
Run  at  :  Nov  14,  1995  14:00:55 

Integrator  Method 


Slope  Up 
Slope  Dov;n 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV /sec 
1.500  mV/ sec 
0.050  mV 
0 , 0  sec 
0.000  mV ‘See 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90,00  uL 

Detector  Flov;  10.0  ml/mi 

Backflush  Flow  10.0  ml/mi 

Aux  Flow  0.0  ml/mi 

Oven  Temp/SetPoint  40/40  “C 

Ambient  Temp  35  “C 

Analysis  Time  550.0  sec 

Peak  Report"  ~ 

Pk  Compound  Name  Area/Conc 

1  Unknown  140.6  mVs  2 

2  Unknown  48.35  mVs  3 

3  Unknown  0.293  mVs  A 

4  Unknown  1.506  mVs  4 

5  Unknown  0.962  mVs  5 

6  Benzene  14.89  PPB2  7 

7  Unknown  0.842  mVs  2G 

8  Unknown  1.625  MVS2  23 

9  Unknown  5.686  MVS2  30 

10  Unknown  3.257  MVS2  37 


no  alarm;  PPMx  =  alarm  level  x 


Chemical  Storage  Building  Sa 


Run  #  12 _ Photovac  Chromatoqrapher  Analysis  Report 

02  5  7  10  Printed:  Mar  07,  199 

'  '  ^  ^  (mv")|  Run  at  :  Nov  14,  199 


> 

-h 

(mV) 

i 

1 

1 

2~ 

+ 

4 

t 

3 

\t 

-f 

-f 

4- 

4 

- 

r 

+ 

4 

4 

- 

+ 

4 

4 

- 

Is 

+ 

4 

4 

- 

4- 

4 

4 

)l0 

d- 

4 

4 

95NV14AL.GC 
11:05:21 
14:10: 37 


Slope  Up 
Slope  Dov/n 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/sec 
1.500  mV /sec 
0.050  mV 

Delay  0.0  sec 

0.000  mV • sec 

20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  *C 

Ambient  Temp  35  "C 

Analysis  Time  550.0  sec 


Peak 

Retort 

Pk 

Compound  Name 

Area/Conc 

R.T. 

1 

Unknown 

424.3 

mVs 

22.2 

2 

Unknown 

18.62 

mVs 

32.4 

3 

Unknown 

1.507 

mVs 

40.9 

4 

Unknown 

0.137 

mVs 

45.1 

5 

Unknown 

1.429 

mVs 

47.7 

6 

Unknov/n 

0.883 

mVs 

58.3 

7 

Toluene 

6.228 

PPB2 

127.0 

8 

Unknown 

0.741 

mVs 

199.2 

9 

Tetrachloroethyl 

9.011 

PPB2 

231.6 

10 

ethylbenzene 

201 . 8 

PPB2 

307.4 

11 

m  Sc  p  xylene 

89.91 

PPB2 

370.3 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 

Chemical  Storage 

Building  T 

BI 


Run  #  12 
-610  14 


Photovac  Chromatoqraoher  Analysis  Rennri- 

'printedrW-^2^^__9^NVi4A^ 

Run  at  :  Nov  14,  1995  14!l0.-37 

1/  /  ,  -integrator  Method 

//  oTs^V/sec 

//  Slope  Down  1.500  mv/sec 

/  +  .Min  Height  0.050  mV 

^  Integrator  Delay  0  0  sec 

/  Min  Area  0.000  mV -sec 

\  Window  Size  20.0  % 

\  GC  Method 

]  +  -  Syringe  Inject  Volume  90.00  uL 

Detectnr  Plni.T  i . 


^  - jwwv-  vv_/a.uiuc:  W  .  U  U  L, 

Detector  Flov/  10  n 

Backflush  Flow  10  .‘o  ml/min 

SvLX/SetPoint  40^4; 

Ambient  Temp  35 

Analysis  Time _ 550.0  sec 

n^eak  Report 

Pk  Compound  Naini  Area/Conc 

1  TTn  lr>-4 /~«T.T  ^  . 


I  1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknov/n 

7  Benzene 

8  Toluene 

9  Unknown 

10  Unknown 

11  Unknown 

12  Unknov/n 


424 . 3  mVs  22.2 
18.61  mVs  32.4 
1.507  mVs  40.9 
0.137  mVs  45 .1 
1.429  mVs  47.7 
0.883  mVs  58.3 
16.15  PPB2  78.8 
6.228  PPB2  127.0 
0.739  mVs  199.2 
1.856  MVS2  231.6 
6.209  MVS2  307.4 
3.975  MVS2  370.3 


ppm  -  no  alarm;  ppmx  =  alarm  level  v 
Chemical  Storage  Building  Ta 


Run  #  13 
0  2 


-Photovac  Chroma toqrapher  Anal 
-r§- —  10  Printed: 


Printed:  MaT^TTl^  IT:  06^19^-^ 
Run  at  :  Nov  14,  1995  14:19-56 


Slope  Up 
Slope  Down 

_ -  Min  Height 

2  Integrator  Delay 
—  Min  Area 
Window  Size 


Integrator  MethnH 

0.500  mV/sec 
1.500  mV/sec 
„  ,  0.050  mV 

0.0  sec 
0.000  mv-sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  ul 
Detector  Flow  ^  . 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


.L  ^ 

Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Toluene 

7  Unknown 


Peak  Report 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  “c 
35  “C 
550 . 0  sec 


Area/Conc  r.T 
161.6  mVs  21.8 
46.14  mVs  31.8 
0.312  mV  s  40.2 
0.739  mVs  47.0 
0.833  mVs  57.4 
45.95  PPB2  162.’8 
0.955  mVs  199.8 


u.yt)5  mVs  199  g 

Tetrachloroethyl  7.658  PPB2  231  9 
ethylbenzene  llll  lll'l 


9  ethylbenzene 
10  m  &  p  xylene 


211.5  PPB2  306.9 
78.85  PPB2  369.6 


_ppm  -  no  alarm;  ppmx  =  alarm  lev^l 
Chemical  Storage  Building  u 


Run  #  13 
-662  -37' 


_^hotovac  Chromatoqrapher  Analysis  Report  pp 

Printed:  Mar  07,  1996 - TiTottIt^ 

/x  •  Nov  14,  1995  14:19:55 

n  ^Integrator  Method 

^  J!P  oTs^V/sec 

/  ^^°P®  1-500  mv/sec 

f  /  +  -  Min  Height  0.050  mV 

/  Integrator  Delay  0.0  sec 

/  Min  Area  0.000  mV -sec 

/  Window  Size  20.0  % 

\  .  GC  Method 

“H  L  +  "  Syringe  Inject  Volume  90.00  uL 


Backflush  Flow  10.0  ml/min 

ux  Flow  0 . 0  ml/min 

Oven  Temp/SetPoint  40/40  "C 

Ambient  Temp  35  -q 

-Analysis  Time _ 550.0  sec 

Peak  Report""  - - 

Pk  Compound  Name  Area/Conc  R  t 

1  unknown  I6I.6  mVs  21! 8 

2  Unknown  46.14  mVs  31.8 

3  Unknown  0.312  mVs  40.2 

4  Unknown  0.738  mVs  47.0 

5  Unknown  ■  0.833  mVs  57.4 

6  Benzene  13.42  PPB2  78.2 

7  Toluene  45.95  PPB2  162.8 

8  Unknown  0.954  mVs  199.8 

in  1.578  MVS2  231.2 

1?  6.511  MVS2  306.9 

11  Unknown  3.486  MVS2  369.6 


ppm  =  no  alarm;  PPMx  =  alarm  level  v 
Chemical  Storage  Building  Ua 


Run  #  14 

0  T 


(mV)  Run  at  :  Nov  i4,  1995 

„  _Inteqrator  Methnri 
Slope  Up  0.500  mV/sec 

Slope  Down  i  cn^ 

4-  -L  Min  Heirrht-  i*500  mV/sec 

± - - - ±- _ :  rteignt  0.050  mV 

- ^  0.0  sec 

- - ^  0.000  mV -sec 

_________  Window  Size  20.  n  » 

4 

,  ,  r.  ■  GC  Method 

+-  +  -  Syringe  Inject  Volume  90.00  uL 

Detector  Flm.!  ^  .  . 


Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknown 

7  Unknown 


^eak  Report 


10,0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  “C 
34  “C 
550 . 0  sec 


Area/Conc 
0.143  mVs 
60,66  mV  s 
66.58  mVs 
42.57  mVs 
0.961  mVs 
0.864  mVs 
0.557  mVs 


R.T. 

12.9 

22.2 

24.2 

31.8 

47.0 

57.6 

200.2 


9  PPB2  2io°;4 


9  ethylbenzene 
10  m  &  p  xylene 


193.6  PPB2  305.8 
81.88  PPB2  369.6 


ppm  -  no  alarm;  Ppmx  =  alarm  level  v 
Chemical  Storage  Building  V 


Run  #  14 
178  490 


Report  ORKn,-,....  . 

p^T— 142  8  Printed: 

(  (MV)  Run  at  :  Nov  14,  1995  Ui’siioJ 

/  _.Inteqrator  i-^Pthr.H 

/  03^V/sec 

f  +  •  Min  Height  O.’oso 

Integrator  Delay  0.0  sec 

/  0.000  mV -sec 

(  Window  Size  20.0  % 


-  Syringe  Inject  Vol 
Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 

Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Unknown 

6  Unknown 

7  Benzene 

8  Unknown 

9  Unknown 

10  Unknown 

11  Unknown 


Method 

■  ume  90.00  uL 

10,0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  ’C 
34  “C 
550.0  sec 
Repor~ 

Area/Conc  r.T 
0.143  mVs  12.9 
60.66  mVs  22,2 
56.58  mVs  24.2 
42.57  mVs  31.8 
0.9  60-  mVs  47.0 
0.864  mVs  -57.6 
13.87  PPB2  78.2 
0.555  mVs  200.2 
1.572  MVS2  230.4 
5.957  MVS2  305.8 
3.620  MVS2  369.6 


ppm  -  no  alarm;  ppmx  =  alarm  lev^i  ^ 
Chemical  Storage  Building  Va 


Run  #  15 
0  2 


^otovac  Chromatoqrapher  Analysis  Report  95NVl4An  rr 

— ■  ^ ^ _ 10  Printed:  Mar  07,  1996  ITTTom8^-^ 

(mV)  Run  at  :  Nov  14,  1995  14:40:44 

.  Integrator  Method 

oTWlSv/sec 

Slope  Down  1.500  mV/sec 

IT _ ± _ :  Height  0.050  mV^ 

^  Integrator  Delay  0.0  sec 

rnV-sec 

_ Window  Size  20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10  o  Tni/mi-r. 

Backflush  Flow  10 [q  ml/min 

S^L'ie^^p/SetPoint  40%S 

Ambient  Temp  34 

Analysis  Time  550.0  sen 

’  Peak  Report  - - 

Pk  Compound  Name  Area/Conc  r  t 

1  Unknown  193.O  mVs  22^2 

2  Unknown  43.46  mVs  31.8 

3  Unknown  1.2io  mVs  40.3 

4  Unknown  6.342  mVs  48.6 

5  Unknown  .I.I29  mVs  53.4 

6  Unknown  2.888  mVs  58.1 

0-477  mVs  126.6 

8  Toluene  16.70  PPB2  162.8 

9  Unknown  I.O41  mVs  197  4 

'^ftrachloroethyl  9.963  PPB2  230.0 

11  ethylbenzene  187.5  PPB2  305.0 

12  m  &  p  xylene  80.05  PPB2  370.6 


ppm  -  no  alarm;  PPMx  =  alarm  levsl  v 
Chemical  Storage  Building  W 


Run  #  15 
-197  427 


Photovac  Chromatographer  Analysis  Rennri- 
1052  1677  2302  Printed:  MaFT? 199X 

y4  (MV)|  Run  6t  :  Nov  14,  1995 


95NV14AO . GC 

TrTTTTTe 

14:40:44 


Slope  Up 
Slope  Dov;n 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


integrator  Method 

0 .500  mV/sec 
1.500  nV /sec 
0.050  mV 
0.0  sec 
0.000  mV • sec 
20.0  % 


GC  M 

-  Syringe  Inject  Volu: 
Detector  Flow 
Backflush  Flow 
Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temo 
Analysis  Time 

'  '  Teain 

Pk  Compound  Name 

1  Unknov/n 

2  Unknown 

3  Unknown 

4  Unknov/n 

5  Unknown 

6  Unknown 

7  Benzene 

8  Unknov;n 

9  Toluene 

10  Unknov;n 

11  Unknown 

12  Unknown 

13  Unknov;n 


£thod 

T.e  90.00  uL 

10.0  ml/min 
10.0  ml/min 
0 . 0  ml/min 
40/40  *c 
34  “C 
550 . 0  sec 
Report  '  ' — 

Area/Conc  r 

193.0  mVs  22 , 
43.46  mVs  3i, 
1*210  mVs  40 . 
6.342  mVs  48. 
1.129  mVs  53. 
2.887  mVs  58 . 
21.41  PPB2  78.* 
0.477  mVs  126. 
16.70  PPB2  162. 


1.039  mV  s 
2.052  MVS2 
6.767  MVS2 
3.541  MVS2 


78.0 

126.6 

162.8 

197.4 

230.0 

305.0 

370.6 


_ppm  =  no  alarm;  ppmx  =  alarm  leve]  v 
Chemical  Storage  Building  Wa 


APPENDIX  F 


BONFIRE  SITE  CHROMATOGRAMS 


194 


Run  #  1  _ Photovac  Chromatographer  Analysis  Report  95NV‘l(=;ar'  nn 

Q  2  5  7  10  Printed:  Mar  07,  1996  13  ;  52  :  04 — — 

>  '  ^  ^  '  7niV)]  Run  at  :  Nov  16,  1995  15:  03:32 

Integrator  Method 


Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  HV/sec 
1.500  mV/sec 
0.050  mV 
0.0  sec 
0.000  mV ■ sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  4  0/4  0 
Ambient  Temp  25  "C 

Analysis  Time  550.0  sec 

Peak  Report  ~ 

Pk  Compound  Name  Area/Conc  R. 

1  Unknown  0.450  mVs  19! 

2  Unknown  14.18  mVs  21. 

3  Unknown  34.95  mVs  23. 

4  Unknown  20.36  mVs  30. 

5  Unknown  0.964  mVs  59, 

6  Trichloroethylen  5.586  PPB2  96. 


7  Toluene 

8  ethylbenzene 

9  m  &  p  xylene 


12.56  PPB2  159.4 
108.3  PPB2  296.5 
7.707  PPB2  333.3 


327  \-  4- 

9 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Bonfire  Site  A 


195 


Run  #  2 
|0  ^ 


Photovac  Chromatographer  Analysis  Report  95NV16An.r:r 
5  7  10  Printed:  Mar  07,  1996  r3:52:21  ' — 

^  ^  (mV)!  Run  at  :  Nov  16,  1995  15:14:32 

Integrator  Method 


?> 

2:^1 - ± — 

-> - \ - 

. + 

1 

+ 

(mV) 

^4 

+ 

+ 

■  le  + 

.  i 

+ 

1 

+ 

- 

-h 

+ 

- 

+ 

-h 

•f 

- 

+ 

+ 

- 

+ 

+ 

+ 

- 

- - - 1 _ _ 

+ 

- 1 _ _ 

4- 

_ 1 

- 

Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0.0  sec 
0.000  mV  *  sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  "C 

Ambient  Temp  28  *C 

Analysis  Time _ 550.0  sec 

Psak  Report  ~ 

Pk  Compound  Name  Area/Conc 


1  Unknown 

2  Unknown 

3  Unlcnown 

4  Unknown 

5  Unknown 

6  Unknown 

7  Toluene 

8  ethylbenzene 


0.553  mVs  19.8 
15.90  mVs  21.6 
34.51  mVs  23-4 
16.29  mVs  30.6 
0.137  mVs  39.0 
1.130  mVs  58.7 
7.630  PPB2  157.4 
125.0  PPB2  295,2 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Bonfire  Site  B 


a  3 _ Photovac  Chromatographer  Analysis  Report  95NV16AE .  nr 

Q  .  2  5  7  10  Printed:  Mar  07,  1996  13:52:37  — 

>  (mV)  Run  at  :  Nov  16,  1995  15:25:27 

Integrator  Method 


Slope  Up 
Slope  Dovm 
— :  Min  Height 
1  Integrator  Delay 
Min  Area 
.  Window  Size 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0.0  sec 
0.000  mV-sec 
20.0  % 


59  h  3  + 


GC  Method 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/min 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  “C 

Ambient  Temp  30  °c 

Analysis  Time  550.0  sec 


Peak  Report 

Pk  Compound  Name  Area/Conc  R. 

1  Unknown  4.652  Vs  20. 

2  Unknown  2.515  mVs  30. 

3  Unknown  2.031  mVs  58. 

4  Benzene  1.590  PPB2  68. 

5  Toluene  7.986  PPB2  157. 

6  ethylbenzene  166.3  PPB2  297. 


197 


0 


20 


39 


59 


94 


133 


187 


249 


327 


426 
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Run  #  4  _ Photovac  Chromatographer  Analysis  Report _ 95NV16AF. GC 


0  2 

5 

7 

10  Printed:  Mar  07, 

1996  13:52:52 

> 

1 

1 

(mV) 

Run  at  :  Nov  16, 

1995  15:35:17 

Inteqrat 

or  Method 

Slope  Up 

0.500  mV/sec 

Slope  Down 

1.500  mV/sec 

r- — >  4- 

_ _ 4-- 

4- 

_ 

Min  Height 

0.050  mV 

r - 

Integrator  Delay 

0.0  sec 

\  — 

2 

Min  Area 

0.000  mV -sec 

Window  Size 

20.0  % 

\ 

"^3 

GC  Method 

'  \  /  4 

+ 

4- 

- 

Syringe  Inject  Volume  90.00  uL 

Detector  Flow 

10.0  ml/min 

v  ^ 

Backflush  Flow 

10.0  ml/min 

■  / 

Aux  Flow 

0.0  ml/min 

1 

Oven  Temp/SetPoint 

40/40  °C 

h 

Ambient  Temp 

32  “C 

■  V6  + 

+ 

4- 

- 

Analysis  Time 

550.0  sec 

Peak 

Report 

1 

Pk  Compound  Name 

Area/Conc  R.T. 

1  Unknown 

17.28  mvs  21.3 

I 

2  Unknown 

37.89  mVs  23.0 

) 

3  Unknown 

18.92  mVs  30.2 

■>7  + 

4- 

4- 

- 

4  Unknown 

0.169  mVs  38.6 

7 

5  Unknown 

0.081  mVs  42.6 

6  Unknown 

0.945  mVs  58.9 

7  Trichloroethylen 

2.691  PPB2  96.0 

8  Toluene 

13.10  PPB2  157.2 

1 

+ 

-f 

9  Tetrachloroethyl 

2.980  PPB2  190.6 

+ 

10  ethylbenzene 

158.2  PPB2  295.4 

11  o  xylene 

610.4  PPB2  384.3 

■^8 

"1 

'9 

+ 

- 

+ 

4- 

- 

)- 

ppm  =  no  alarm;  PPMx  =  alarm  level  x 

f 

+ 

4- 

4- 

- 

Bonfire  Site  D 

+ 

_ _ _ 1 _ 

4- 

j _ 1 

+ 

_ _ 1 _ 
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#  5 _ Photovac  Chromatoqrapher  Analysis  Report _ 95NV16AG. GC 

Q  2  "  5  7  1^  Printed:  Mar  07,  1996  r3:53:lo  " — 

>  '  ^  ^  ^  Run  at  :  Nov  16,  1995  15:53:21 

Integrator  Method 


Slope  Up 
Slope  Dovm 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0.0  sec 
0.000  mV ‘ sec 
20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10.0  ml/min 

Backflush  Flow  10.0  ml/itiin 

Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40 
Ambient  Temp  35 

Analysis  Time  _ 550.0  sec 

Reak  Report 

Pk  Compound  Name  Area/ Cone 

1  Unknown  111,8  mVs 

2  Unknown  49.21  mVs 

3  Unknown  2.571  mVs 

4  Benzene  18.93  ppb: 

5  Toluene  15.72  PPB 


111.8  mVs  21.0 
49.21  mVs  30.2 
2.571  mVs  58.4 
18.93  PPB2  75.0 
15.72  PPB2  156.4 


6  Tetrachloroethyl  3.233  PPB2  190.0 


7  ethylbenzene 


145.1  PPB2  294.9 


ppm  -  no  alarm;  PPMx  =  alarm  level  x 
Bonfire  Site  E 
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Run  #  6 
^6  6X9" 


Photovac  Chromatoqrapher  Analysis  Report  r-/- 

TTl  1244  1556  Printed:  Mar  07  1QQ>; 

:  p  '  (MV)j  Run  at  :  Nov  16,  1995  16:05:51 


Slope  Up 
Slope  Dov/n 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/sec 
1.500  mV/sec 
0.050  mV 

Delay  0.0  sec 

0.000  mV ‘See 

20.0  % 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flov; 
Backflush  Flov/ 

Aux  Flow 

Oven  Temp/SetPoint 
Ambient  Temp 
Analysis  Time 


Pk  Compound  Name 

1  Unknown 

2  Unknown 

3  Unknown 

4  Benzene 


Peak  Report 


10.0  ml/min 
10.0  ml/min 
0.0  ml/min 
40/40  “C 
36  “C 
550.0  sec 


Area/Conc 
134.8  mVs 
39.55  mVs 
0.816  mVs 
11.10  PPB2 


5  Trichloroethylen  3.493  PPB2 

_ _  ^ 


6  Toluene 

7  Unknown 

8  Unknown 


15.15  PPB2  155.6 
1.037  MVS2  189.8 
5 . 356  MVS2  294.1 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Bonfire  Site  Fa 


% 


Mio^vac  Chromatographer  ^^.alysis  Reoort  rr 

(mV)  Run  at  :  Nov  16,  1995  16:16:54 

^Integrator  Mpl-hna 

si'on^  nn-  0.500  mv/sec 

Slope  Down  1.500  mv/sec 

=  4 - .  t-n  Height  0.050  mV 

1  integrator  Delay  0.0  sec 

Kin  Area  0.000  mV-sor' 

- IT  V,indow  Size  20.0  % 


GC  Metho(i 

Syringe  Inject"  Volume  90.00  uL 

He  ca<^+*  V  T"  1  . 


-  -  :7U.UU  u 

Detector  Flow  in  n  /  • 

:0 

0v.„  T..p/S.tPol„t  to%o  "y"“ 

Ariient  Temp  35  .5. 

.Analysis  Time  550. n 

Peak  Report^ 

P.<  Compound  Name  Area/Conc 

1  Unknown  1.948  ^3 

2  Unknown  5.944 

1  Toluene  14. 49  ppj,. 


Area/Conc  r.t. 
1.948  Vs  21.1 
5.944  mVs  31.1 
14.49  PPB2  157,0 


—  j-**  .  1  R7  n 

=  3.721  PPB2  190.'° 

-  ethylbenzene  151.2  PPB2  295.7 


PPn  -  no  alarm;  PPMx  =  alarm  level  v 
Bonfire  Site  G 


Run  #  8 
181  4  94" 


_P^hotg^c  Chromatoqrapher  Analysis  Reoort  95NV1fiAT 

^  ZL}  11 9  1 431  Printed :  Mar  07  ,  i  q  q  g - 

(HV)  Run  at  :  Kov  16,  1995  16-27'l9 


I  Slope  Up 
Slope  Down 
Min  Height 
Integrator  Delay 
Min  Area 
Window  Size 


Integrator  Method 

0.500  mV/sec 
1.500  mV/sec 
0.050  mV 
0.0  sec 
0,000  mV 'Sec 
20.0  % 


GC  Method 

Syringe  In ject^Volume  90.00  uL 

Detector  Vint.T  *1  ^  « 


Aux  Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  "c 

Ambient  Temp  35  0^ 

Analysis  Time _ 550.0  sec 

~Peak  Report  ~ 

Pk  Compound  Name  Area/Conc 

1  Unknown  57,17 

2  Unknown  49.66  mVs 

3  Unknown  20.11  mVs 

4  Unknown  0.336  mVs 

5  Unknown  l.ou  j^Vs 

6  Benzene  n . nn  ddd 


57.17  mVs 
49.66  mVs 
20.11  mVs 
0.336  mVs 

I. 011  mVs 

II. 00  PPB2 


T  m  *  u  1  -1- .  uu  ir'rtiZ 

/  irichloroetnylen  2.964  ppr9 


8  Toluene 

9  Unknown 


10.34  PPB2  156.4 
5.056  MVS2  295.4 


ppm  =  no  alarm;  ppmx  =  alarm  level  v 
Bonfire  site  Ha 


Run  #  8 
0  2 


J^hotovac  Chromatographer  Analysis  Report  95NV16A.T  nr 

.  10  Printed:  Mar  07,  199  6  r3“:54:01  

(mV)  Run  at  :  Nov  16,  1995  16:27:19 

Integrator  Method 

Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

H - 4=-. _ :  Height  0.050  mV 

- 5j;>tegrator  Delay  0.0  sec 

-  ^  Min  Area  0.000  mV -sec 

—  Window  size  20.0  % 


>6  + 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Plow  10. o  ml/min 

Backflush  Flow  10. o  ml/min 

Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  °c 

Ambient  Temp  36  “c 

Analysis  Time  550.0  sec 

Peak  Report  ~ 

Pk  Compound  Name  Area/Conc 

1  Unknown  57.17  mVs 

2  Unknown  49.66  mVs 

3  Unknown  20.11  mVs 

4  Unknown  0.336  mVs 

5  Unknown  l.Oll  mVs 

6  Trichloroethylen  2.964  PPB2 

^  _ _ 


7  Toluene 

8  ethylbenzene 


10.35  PPB2  156.4 
146.9  PPB2  295.4 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Bonfire  Site  H 


Run  #  9 
0  499 


_Photovac  Chromatographer  Analysis  Report  -p 

1500  ^^99  PrinLed:  W  07,  1996  13TBT7ly^ 

(mV)  Run  at  ;  Nov  16,  1995  16:36:56 

_  Intecrrator  Methotl 
Slope  Up  0.500  mV/sec 

Slope  Down  1.500  mV/sec 

- .i _ ;  Height  0.050  mV 

- ^  Integrator  Delay  0.0  sec 

_ 0.000  mV -sec 

— - Window  Size  20.0  % 

GC  Method 

+  +  -  Syringe  Inject  Volume  90.00  uL 


-  -  - -  ju.uu  L 

^^tectoir  Flow  i  /-^  • 

AufSof  "°:o° 

Oven  Temp/SetPoint  40/40  °c^  ^ 

Ambient  Temp  36 

Analysis  Time _ 550.0  sec 

Peak  Report 

Pk  Compound  Name  Area/Conc 

IUnknown  16.42  mVs 

2  Unknown  19.77  „vs 

3  Unknown  12.24  mVs 

4  Unknown  0.963  mVs 

5  Toluene  10.28  PPB: 

6  ethylbenzene  141.7  ppb: 


16.42  mVs  21.6 
19.77  mVs  23.4 
12.24  mVs  30.7 
0.963  mVs  57.9 
10.28  PPB2  157.2 
141.7  PPB2  293.6 


ppm  =  no  alarm;  PPMx  =  alarm  level  y 
Bonfire  Site  I 


550 


^ - Photovac  Chromatoqrapher  Analysis  Report  95NVlfiftT  rr- 

499  ,  _999J--I^  1999  Printed;  W  07,^1 

=-  ^^lV)  Run  at  :  Nov  16,  1995  16:46:18 

Integrator  Method 

Slope  Up  0.500  inV/sec 

Slope  Down  1.500  mV/sec 

■ - - 4= - ± _ ± _ -  Min  Height  0.050  mV 

3^  Integrator  Delay  0.0  sec 

Min  Area  0.000  mV -sec 

r - - - - - - «=  Window  size  20.0  % 


k  + 


GC  Method 

Syringe  Inject  Volume  90.00  uL 


Detector  Flow  10. o  ml/min 

Backflush  Flow  10. o  ml/min 

Flow  0.0  ml/min 

Oven  Temp/SetPoint  40/40  °C 

Ambient  Temp  36 

Analysis  Time  550.0  sec 

'  Peak  Report 

Pk  Compound  Name  Area/Conc 


1  Unknown 

2  Unknown 

3  Unknown 

4  Unknown 

5  Toluene 

6  ethylbenzene 


50.70  mVs  21.7 
19.03  mVs  30.8 
0.193  mVs  45.5 
1.209  mVs  58.1 
9.889  PPB2  156.8 
188.0  PPB2  295,4 


ppm  =  no  alarm;  PPMx  =  alarm  level  x 
Bonfire  Site  J 


550 


